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Zusammenfassung 
Warum verwenden wir Wörter, die mit physikalischer Temperatur zu tun haben, zur Be-
schreibung zwischenmenschlicher Phänomene (wie zum Beispiel “eine warmherzige Person” 
oder “jemandem die kalte Schulter zeigen”)?  
Jüngere Forschung im Bereich Embodied Cognition hat in aktuellen Publikationen eine Ant-
wort auf diese Frage geliefert: Das Erleben von physikalischer Wärme wird unbewusst mit 
Gefühlen interpersonaler Wärme assoziiert; physikalische Kälte hingegen wird mit Gefühlen 
von interpersonaler Kälte und Einsamkeit verbunden. In diesem Zusammenhang konnten 
beispielsweise Williams und Bargh (2008) zeigen, dass bereits das kurzzeitige Halten einer 
Tasse mit heißem Kaffe (verglichen mit einer Tasse Eiskaffee) dazu führt, dass die Persön-
lichkeit einer Zielperson als wärmer (d.h. großzügiger und fürsorglicher) eingeschätzt wird. 
Diese unbewusste Assoziation hat weitreichende Konsequenzen für das Urteilen und Handeln 
von Menschen.  
Die vorliegende Arbeit zielt darauf ab zu klären, ob und wie Temperatur menschliches Urtei-
len und Verhalten in verschiedenen Kontexten beeinflusst. Desweiteren sollen zugrundelie-
gende Prozesse (Mediatoren) sowie weitere Rahmenbedingungen (Moderatoren) untersucht 
werden.  
Insgesamt wurden drei Versuchsreihen in drei angewandten Kontexten durchgeführt (Recht-
sprechung, Verkauf und Dienstleistungen). Diese Bereiche stehen exemplarisch für eine gro-
ße Anzahl von Situationen, in denen Temperatur das Urteilen und Handeln von Menschen 
beeinflussen kann (insbesondere alle Situationen, in denen Menschen sich gegenseitig wahr-
nehmen und miteinander interagieren). Zur Manipulation von Temperatur wurden verschie-
dene Methoden angewandt. Dies umfasste sowohl semantische Temperaturprimings als auch 
die systematische Variation der Raumtemperatur. Dabei wurde die Raumtemperatur unter 
Berücksichtigung bauphysikalischer Gesichtspunkte erfasst und innerhalb einer Komfortzone 
manipuliert.  
Die Ergebnisse aus allen Experimenten der vorliegenden Forschungsarbeit zeigen, dass Tem-
peratur das Urteilen und Handeln von Menschen entscheidend beeinflussen kann.  
Ergebnisse aus dem ersten Laborexperiment (Kontext Rechtsprechung) legen nahe, dass die 
Beurteilung von Verbrechern signifikant von der Raumtemperatur, die innerhalb einer Kom-
fortzone manipuliert wurde, beeinflusst wird: In einem kühlen Raum wurden Verbrecher als 
kaltblütiger eingeschätzt, während sie in einem warmen Raum als hitzköpfiger eingestuft 
wurden. In diesem Zusammenhang schrieben die Teilnehmer bei niedriger Raumtemperatur 
Verbrechern mit einer höheren Wahrscheinlichkeit Kalkülverbrechen, mehr Morde und 
schwerere Verbrechen, die mit längeren Gefängnisstrafen verbunden sind, zu (verglichen mit 
Teilnehmern bei mittlerer und hoher Raumtemperatur). Bei hoher Raumtemperatur hingegen 
hielten es die Teilnehmehmenden für wahrscheinlicher, dass die Verbrecher ein Affektver-
brechen begangen haben (verglichen mit den anderen beiden Bedingungen). Diese Ergebnis-
se zeigen, dass Temperatur attributionale Prozesse beeinflusst.  
In der zweiten Versuchsreihe (Kontext Verkauf) gaben die Teilnehmer bei niedriger Raum-
temperatur positivere Konsumentenurteile gegenüber Produkten und Verkaufspersonal ab (im 
Vergleich zu Teilnehmenden bei mittlerer und hoher Raumtemperatur). Zudem zeigten sie 
positivere Verhaltenstendenzen gegenüber Produkten und Verkäufer/innen (z.B. eine höhere 
Kaufwahrscheinlichkeit und eine höhere Bereitschaft, mit Verkaufspersonal ein Beratungsge-
spräch zu beginnen). Überdies steigerte in einer weiteren Studie ein semantisches 
Kältepriming den Drang der Teilnehmer, umgehend einen Einkauf zu tätigen (verglichen mit 
einem Priming von Wärme und einer Kontrollbedingung).  
In der dritten Versuchsreihe (Kontext Dienstleistungen) zeigten Personen in einem umfassen-
den Dienstleistungsszenario bei niedrigen Raumtemperaturen (im Vergleich zu hohen Tem-
peraturen) eine höhere Kundenorientierung – sowohl in kritischen Service-Szenarien als auch 
in einem Selbstberichtsmaß. Zudem vergaben sie Kunden signfikant höhere Rabatte. Dieser 
Effekt wurde auch in einer Stichprobe mit erfahrenen Dienstleistern bestätigt, die nach einem 
semantischen Temperaturpriming eine höhere Kundenorientierung in der Kaltbedingung (im 
Vergleich zur Warm- und Kontrollbedingung) angaben.  
Mithilfe dieses Experiments konnte zudem aufgezeigt werden, dass die gefundenen Effekte 
unabhängig von menschlicher Routine, Erfahrung und individuellem Wissensstand stattfin-
den.  
Die vorliegende Forschungsarbeit konnte als erste in der Embodied Cognition-Forschung 
einen Mediationseffekt zwischen Temperatur und Verhaltensvariablen (im Kontext von Kon-
sumentenverhalten) nachweisen. Niedrige Temperaturen führen demnach zu einem erhöhten 
Anschlussmotiv. Dies wirkt sich wiederum auf das Verhalten von Konsumenten aus (z.B. 
durch eine höhere Bereitschaft, mit einem/r Verkäufer/in in Interaktion zu treten oder etwas 
zu kaufen.) Zudem zeigt die vorliegende Arbeit als Erste in diesem Forschungszweig einen 
Moderationseffekt: In der dritten Versuchsreihe konnte in einer Moderationsanalyse bestätigt 
werden, dass die Verträglichkeit der Teilnehmenden den Einfluss von Temperatur auf die 
Gewährung von Kundenrabatten moderierte.  
Auf diese Weise liefert die Arbeit nicht nur in verschiedenen Kontexten Erkenntnisse über 
die Tragweite von Temperatureffekten auf menschliches Urteilen und Handeln – sie gewährt 
auch wertvolle Einblicke in die zugrundeliegenden Faktoren und Rahmenbedingungen von 
Temperatureffekten. Abschließend werden die Ergebnisse vor dem Hintergrund theoretischer 
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1 The Effects of Temperature on Judgment and Behavior 
I. Introduction 
1. The Effects of Temperature on Judgment and Behavior 
1.1  Temperature Research Over the Past Decades 
Over the past decades, the effects of temperature on human judgment and behavior have re-
ceived considerable attention as a research topic. Various studies have found that temperature 
affects aggression (e.g., Anderson, Anderson, & Deuser, 1996; Bell, 2005; Vrij, van der 
Steen, & Koppelaar, 1994), performance (Hancock, Ross, & Szalma, 2007; Pilcher, Nadler, 
& Busch, 2002; Vickroy, Shaw, & Fisher, 1982), and social interactions (e.g., Griffitt, 1970; 
Griffitt & Veitch, 1971). Although research has paid much attention to thermal effects on 
humans, only little is transferable to the applied context (i.e., to indoor environments in 
commercial and public buildings like retail stores, restaurants, customer centers, court build-
ings, etc.). This is because temperature effects on aggression, performance, and social inter-
actions were measured on the basis of extreme and uncomfortable temperatures (which are 
rarely found in business and applied settings).  
In this regard, meta-analyses of temperature effects on performance suggest that heat and 
coldness have a negative impact on performance beyond certain thresholds: Both Hancock et 
al. (2007) as well as Pilcher et al. (2002) found that thresholds of about 10°C (50°F) or lower 
and 30°C (86°F) or higher lead to decrements in performance. Similarly, research on temper-
ature effects on aggression has suggested that aggression increases at higher temperatures 
(Anderson et al., 1996; Bell, 2005, Vrij et al., 1994). Although researchers are still debating 
about the exact curve of the relationship (Bell, 2005), they agree that aggression is facilitated 
at a moderately uncomfortable heat level of about 30°C/86°F (Bell, 1981; Anderson et al., 
1996; Anderson, Deuser, & DeNeve, 1995). Additionally, attraction between people can be 
reduced by temperatures above 30°C/86°F (e.g., Griffitt, 1970; Griffitt & Veitch, 1971).  
In a nutshell, previous research concentrated on temperature effects on human judgment and 
behavior at rather extreme and uncomfortable levels. Temperature was mainly considered a 
stressor that has a negative impact beyond certain (extreme) thresholds (Hancock et al., 2007; 
Hancock & Warm, 1989; Pilcher et al., 2002). Systematic research on temperature effects in a 
zone of thermal comfort1 is scarce. In contrast to this scarcity, most of the indoor environ-
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 The American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE, 2010) 
defined a zone of thermal comfort as a temperature range between approximately 20°C (68°F) and 
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ments in business and applied settings are characterized by comfortable temperatures (An-
drus, 1986; Bitner, 1992; Fanger, 1972; Wakefield & Baker, 1998). Accordingly, the above 
described temperature levels, which increase aggression and decrease attraction and perfor-
mance, are of little relevance for the applied sector.  
Since retail stores, office buildings, courtrooms or restaurants (to name but a few) normally 
have a thermally comfortable environment, the above mentioned research assumes that there 
is no significant impact on human judgment and behavior. This is in line with research on 
environmental effects on consumers and employees, which states that temperature only has a 
considerable effect at uncomfortable and extreme levels (Andrus, 1986; Baker & Cameron, 
1996; Bitner, 1992; Wakefield & Baker, 1998). However, this assumption might be wrong. A 
new research stream on embodied cognition (Barsalou, 1999, 2008; Lakoff & Johnson, 1980) 
has provided new insights into the psychology of temperature effects. It suggests that even a 
brief sensation of physical temperature can unconsciously impact interpersonal perceptions 
and behavior (e.g., Bargh & Shalev, 2012; Ijzerman & Semin, 2009, 2010; Williams & 
Bargh, 2008). Hence, such findings are of great relevance to business and applied settings.  
However, no research has yet been published that systematically transfers these findings to 
the applied context. In addition, there are several open questions that need to be answered by 
research. These involve examining the underlying processes and boundary conditions of tem-
perature effects on judgment and behavior (Meier, Schnall, Schwarz, & Bargh, in press). In 
addition, it is still unclear whether ambient temperature affects human judgment and behavior 
within a zone of thermal comfort (ASHRAE, 2010). The aim of the present thesis is to pro-
vide answers to these questions. Accordingly, it looks into whether and how temperature af-
fects human judgment and behavior in the context of business and applied settings.  
This thesis is based on embodied cognition research (Bargh & Shalev, 2012; Barsalou, 1999, 
2008; Ijzerman & Semin, 2009, 2010; Lakoff & Johnson, 1980; Williams & Bargh, 2008), 
which will be elaborated on in the following chapter.  
 
                                                                                                                                                        
28°C (82.4°F). The lower limit is applicable to people wearing typical clothing when the outdoor 
environment is relatively cold, and the upper limit applies to people wearing typical clothing when the 
outdoor environment is relatively warm (ASHRAE 2010). Values are mainly based on sitting or re-
laxed standing activities. 
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1.2  Temperature and Embodied Cognition 
Why do we use words of physical temperature to describe interpersonal phenomena like “a 
warm-hearted person” or “to give somebody the cold shoulder”? Recent research has provid-
ed an answer to this question by demonstrating that experiencing physical warmth is associ-
ated with feelings of interpersonal warmth; likewise, the experience of physical coldness goes 
along with feelings of interpersonal coldness (Bargh & Shalev, 2012; Ijzerman & Semin, 
2009; 2010; Williams & Bargh, 2008; Zhong & Leonardelli, 2008). This close relationship is 
considered unconscious (Bargh & Shalev, 2012). Accordingly, people may consciously expe-
rience the physical warmth of holding a hot coffee mug or sitting in a warm room while being 
unaware of the psychological effects this experience of physical temperature has. Researchers 
explain their findings on the basis of “embodied cognition” (Barsalou, 1999, 2008; Lakoff & 
Johnson, 1980), which means that abstract concepts are grounded in concrete physical expe-
riences. With regard to temperature, the abstract concept of interpersonal warmth is acquired 
in concrete physical experiences in early childhood (Mandler, 1992; Williams, Huang, & 
Bargh, 2009). When in contact with their caretakers, babies simultaneously receive physical 
warmth (e.g., being held closely) and psychological warmth (i.e., love, care, and support; 
Bargh & Shalev, 2012; Lakoff & Johnson, 1999). Likewise, receiving no physical warmth 
(e.g., not being held closely) goes along with psychological coldness (i.e., no love, care, or 
support). Based on these early experiences, a tight link between physical and interpersonal 
warmth, as well as physical and interpersonal coldness is formed (Bargh & Shalev, 2012; 
Lakoff & Johnson, 1999).  
In addition, neuroscience provided further evidence for the close link between physical and 
interpersonal warmth. It suggests that physical warmth information and interpersonal warmth 
information are processed in the same area of the brain, namely the insular cortex (Meyer-
Lindenberg 2008). Additionally, Kang, Williams, Clark, Gray, and Bargh (2011) found that 
the relationship between temperature experiences and interpersonal trust behavior goes along 
with the activation of the insular cortex.  
In the last five years, several experiments demonstrated the close relation between physical 
temperature experiences and psychological outcomes. In this regard, Williams and Bargh 
(2008) demonstrated that a brief manipulation of physical warmth unconsciously impacts 
social judgment. In comparison to participants who briefly held a mug of iced coffee, those 
who briefly held a mug of hot coffee perceived a target person to have a warmer personality 
(e.g., being more generous and caring). This finding is of great relevance to psychological 
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research: the warm-cold dimension strongly determines how others are perceived (Asch, 
1946). In addition, following Fiske, Cuddy, and Glick (2006), it is considered one of the two 
universal dimensions of person perception (competence is regarded as the second universal 
dimension of person perception).  
Furthermore, Ijzerman and Semin (2009) showed that experiences of physical temperature 
affect feelings of social proximity: participants who temporarily held a warm beverage indi-
cated a closer social proximity to a target person than participants who briefly held a cold 
beverage (Experiment 1). These results were further underlined by a manipulation of ambient 
temperature (Experiments 2 & 3): Participants were either seated in a relatively warm room 
of 22-24°C (71.6-75.2°F) or a cold room of (14-18°C [57.2-64.4°F]). Those sitting in a warm 
room indicated a more relational focus in a perceptual focus task and reported a greater social 
proximity to the experimenter. Ijzerman and Semin (2010) showed that this link works in 
both directions: being placed physically close to another person results in higher estimations 
of ambient temperature, whereas sitting physically far from other persons leads to lower tem-
perature estimations.  
Analogously to the association between physical and psychological warmth, there is a link 
between physical and psychological coldness. As demonstrated by Bargh and Shalev (2012) 
as well as Zhong and Leonardelli (2008), coldness is unconsciously associated with social 
exclusion and loneliness. More specifically, Bargh and Shalev (2012) revealed that partici-
pants reported higher feelings of loneliness after being primed with physical coldness than 
participants in a warm and a control condition. Zhong and Leonardelli (2008) showed that 
participants estimated ambient temperature to be lower after a manipulation of social exclu-
sion (compared to a manipulation of social inclusion). Moreover, social exclusion led to an 
elevated interest in warm foods and drinks (Zhong & Leonardelli, 2008).  
In addition to temperature effects on social perception and proximity, temperature was also 
found to impact self-evaluation and social comparison: Steinmetz and Mussweiler (2011) 
revealed that on warmer days (compared to colder days) and being in a relatively warm room 
(compared to a cold room)2, participants assimilated self-evaluations towards a target.   
                                                 
2
 Ambient temperature in the warm room was 24-25°C (75.2-77°F), whereas temperature in the cold 
room was 17-18°C (62.6-64.4°F). 
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These findings on the close link between physical warmth/coldness and psychological 
warmth/coldness have wide-ranging consequences for human judgment and behavior. Be-
cause lower temperatures induce a feeling of loneliness, people will try to self-regulate this 
negative feeling (Bargh & Shalev, 2012). Evidently, a person who feels socially excluded 
will try to affiliate with others (Gardner, Pickett, & Knowles, 2005). Bargh and Shalev (2012) 
also support this finding as their participants indicated an increased need for affiliation after a 
manipulation of physical coldness (compared to a manipulation of physical warmth and a 
control condition) (Bargh & Shalev, 2012). However, if there is no possibility to affiliate, 
people need to pursue alternative strategies of self-regulation: Bargh and Shalev (2012) also 
found an elevated interest in self-regulation activities (such as eating candy or going shop-
ping) after a brief tactile experience of physical coldness (Bargh & Shalev, 2012). These self-
regulational mechanisms are assumed to proceed automatically (Bargh & Shalev, 2012). In-
terestingly, as Bargh and Shalev (2012) noted, the effects of low temperatures to induce feel-
ings of loneliness were greater than those of warmer temperatures to produce feelings of so-
cial warmth. With regard to warmth, they conclude that effects may be small if people are 
already closely connected to one another (i.e., friends, colleagues, and family members; 
Bargh & Shalev, 2012). This suggests that the effects of temperature on human judgment and 
behavior should mainly be driven by lower temperatures.  
 
1.3  Need for Research 
Current research on embodied cognition has emphasized the importance of drawing more 
attention to its mediators, boundary conditions, and behavioral outcomes (Meier et al., in 
press). Even though there has been a considerable increase in research on embodied cogni-
tion, Meier et al. (in press) stated that most of it has been more “descriptive than explanatory” 
(p. 1). This is also the case for embodied cognition research on thermal effects: although po-
tential mediators were suggested (Bargh & Shalev, 2012; Ijzerman & Semin, 2009; Kang et 
al., 2011), a mediation was not yet demonstrated statistically. In this regard, Bargh and 
Shalev (2012) demonstrated that temperature can increase people’s feeling of loneliness and 
activate their need for affiliation. In addition, Ijzerman and Semin (2009) showed that ambi-
ent temperature affects perceptual focus (Ijzerman & Semin, 2009), while Kang et al. (2011) 
suggested the activation of the insula as a neural mediator of temperature effects on trust be-
havior. All groups of researchers argued that these variables should mediate temperature ef-
fects on human judgment and behavior; however, they did not prove a mediational effect sta-
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tistically. In this thesis, people’s affiliation motive is considered the most promising potential 
mediator. As demonstrated in fundamental social psychology studies, peoples’ affiliation 
motive affects outcomes, such as approach behavior, social perception, and performance (At-
kinson & Walker, 1956; Fishman, 1966; Lansing & Heyns, 1959; McKeachie, 1962; 
Sorrentino & Sheppard, 1978). In addition, the importance of the affiliation motive was also 
underlined in business and applied settings. For example, it was found to affect managers’ 
success of being promoted (McClelland & Boyatzis, 1982) and to be positively related to the 
customer orientation of service employees (Scheffer, Eichstaedt, Chasiotis, & Kuhl, 2007).  
Moreover, Meier et al. (in press) highlight the role of individual differences. However, re-
search on temperature effects on judgment and behavior has not yet provided information on 
its moderators and boundary conditions. In this regard, it is important to explore whether in-
dividual differences (e.g., personality traits) impact this relationship. For example, a persons’ 
agreeableness could moderate the temperature effects on interpersonal behavior. Williams 
and Bargh (2008) found that temperature can affect social cognition and prosocial behavior. 
Because agreeableness is characterized by a general tendency to be cooperative, generous, 
and prosocial (Barrick & Mount, 1991; McCrae & John, 1992; Messick & McClintock, 
1968), it may act as a moderator for temperature effects on prosocial tendencies. All in all, 
the underlying processes and boundary conditions of temperature effects on human judgment 
and behavior are still unclear and require further research. 
As mentioned above, previous research on thermal effects on judgment and behavior focused 
on rather extreme and uncomfortable temperature levels (Anderson et al., 1996; Bell, 2005; 
Griffitt, 1970; Griffitt & Veitch, 1971; Hancock et al., 2007; Pilcher et al., 2002; Vickroy et 
al. 1982; Vrij et al., 1994). Temperature was mainly considered a stressor that has a negative 
impact on human judgment and behavior beyond certain (extreme) thresholds (Hancock et 
al., 2007; Hancock & Warm, 1989; Pilcher et al., 2002). However, these temperature levels 
do not apply to most business and applied settings where ambient temperature is normally 
adjusted to a comfortable level (Andrus, 1986; Baker & Cameron, 1996; Bitner, 1992; 
Fanger, 1972, 1973; Wakefield & Baker, 1998). To date, no embodied cognition research has 
provided findings on the effects of a room’s temperature within a zone of thermal comfort. 
Most manipulations of temperature involved participants holding warm or cold beverages or 
therapeutic packs (Bargh & Shalev, 2012; Ijzerman & Semin, 2009; Williams & Bargh, 
2008). While both Ijzerman and Semin (2009) as well as Steinmetz and Mussweiler (2011) 
manipulated ambient temperature, only their warm condition was located in a zone of thermal 
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comfort, whereas the temperature in the cold condition was too low to provide thermal com-
fort to participants3 (ASHRAE, 2010). Nevertheless, also in our daily life (e.g., at work, at 
home, in our car), we try to adjust thermal conditions so that we feel thermally comfortable. 
Hence, both for building physicists and for practical reasons, it is of great interest to investi-
gate temperature effects within a comfort zone.  
As noted above, embodied cognition research either investigated manipulations of ambient 
temperature (Ijzerman & Semin, 2009; Steinmetz & Mussweiler, 2011), or (more often) brief 
tactile experiences of temperature (Bargh & Shalev, 2012; Ijzerman & Semin, 2009; Wil-
liams & Bargh, 2008). However, sensations of temperature are not limited to ambient tem-
perature or tactile experiences. For example, sitting on a heated or a cold seat in a car should 
influence a person’s judgment as well as behavior. However, it is of even greater interest for 
embodied cognition research to investigate what happens if temperature experiences are not 
physical: Following an embodied cognition approach, the embodied concepts (in this case, 
the concepts of warmth or coldness) are stored as multimodal representations in people’s 
memory (Barsalou, 2008). This means that much more information than, for example, just the 
simple meaning of coldness is stored: The perceptual, motor, and introspective experiences 
that are associated with coldness are also captured in our memory (Barsalou, 2008). Accord-
ingly, this knowledge can be activated in many different ways across all modalities suggest-
ing that a physical experience is no longer necessary to trigger temperature effects. In this 
regard, temperature effects could also be induced by semantic stimuli. As demonstrated by 
Bargh, Chen, and Burrows (1996), semantic priming procedures can directly influence behav-
ior as well. Accordingly, the use of semantic temperature priming in embodied cognition 
research would further underline the theoretical reasoning from an embodied cognition per-
spective (if it generates the same effects as a physical temperature experience would).   
Additionally, no research has yet been published that systematically transfers recent findings 
on temperature from embodied cognition to the applied context. Given that experiences of 
physical temperature can affect human judgment and behavior (Bargh & Shalev, 2012; 
Ijzerman & Semin, 2009; Williams & Bargh, 2008), there should be significant implications 
for applied sectors. In line with Meier et al.’s (in press) call for more research on behavioral 
                                                 
3
 Ijzerman and Semin’s (2009) and Steinmetz and Mussweilers’s (2011) warm conditions were 22-
24°C (71.6-75.2°F) and 24-25°C (75.2-77°F), respectively; their cold conditions were 14-18°C (57.2-
64.4°F) and 17-18°C (62.6-64.4°F), respectively. 
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outcomes, an investigation of temperature effects in applied contexts may help develop a bet-
ter understanding of temperature effects on judgment and behavior. Moreover, previous re-
search on embodied cognition has almost exclusively drawn on student samples (e.g., 
Ijzerman & Semin, 2009, 2010; Williams & Bargh, 2008; Zhong & Leonardelli, 2008). For 
example, Williams and Bargh (2008) revealed that a brief temperature experience affected 
prosocial behavior (in a student sample). In applied settings, however, one might argue that 
an expert (e.g., a judge, a salesperson, or a service employee) should not behave differently as 
a function of temperature; his or her behavior is rather subject to daily routines. In addition, 
people with expert knowledge make fewer decisions under uncertainty and, therefore, could 
be less susceptible to external factors of influence. As embodied temperature effects are sup-
posed to be governed by a general and unconscious mechanism (Bargh & Shalev, 2012), the 
author of this thesis assumes that experts are also affected. To date, no studies have demon-
strated that professionals in applied settings are susceptible to temperature effects in a similar 
manner. Thus, in order to transfer findings to the applied context, it should be proved that the 
same effects are also found in samples with professionals.  
 
2. Aims of the Thesis 
The aims of the present thesis are manifold: Based on recent findings on embodied cognition 
(Bargh & Shalev, 2012; Barsalou, 1999, 2008; Ijzerman & Semin, 2009, 2010; Lakoff & 
Johnson, 1980; Williams & Bargh, 2008; Zhong & Leonardelli, 2008), the present work is 
aimed at investigating whether and how temperature affects human judgment and behavior in 
the context of business and applied settings. In this regard, it should provide new insights into 
the effects of temperature on people’s judgment and behavior.  
From a psychological point of view, findings on embodied cognition should be complement-
ed by insights into its underlying processes (i.e., mediators) and boundary conditions (i.e., 
moderators). Specifically, the role of people’s motives (i.e., their affiliation motive) and of 
their personality (i.e., their agreeableness) in terms of temperature effects on judgment and 
behavior should be investigated. By using different modalities of temperature manipulation 
(i.e., both ambient temperature manipulations and semantic temperature primings), the pre-
sent research should underline the theoretical reasoning from an embodied cognition perspec-
tive. From a building physics perspective, it is of particular interest to look into whether ef-
fects of ambient temperature occur even within a zone of thermal comfort. From an econom-
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ic/applied psychology point of view, findings from recent embodied cognition research 
should be transferred to the applied context. In this regard, temperature effects in the context 
of different applied domains should be exemplarily investigated.  
Finally, by considering a sample of professionals, it should be demonstrated that embodied 
temperature effects underlie a general unconscious mechanism that affects human judgment 
and behavior (independently from people’s knowledge, experience, and daily routine).  
 
3. Theses and Outline of Own Research 
3.1  Theses of the Present Research 
Based on recent research on embodied cognition (e.g., Ijzerman & Semin, 2009, 2010; Wil-
liams & Bargh, 2008; Zhong & Leonardelli, 2008), this thesis follows the assumption that 
temperature considerably affects human judgment and behavior. It aims at answering several 
open questions that have not yet been addressed by previous research (see Part I, Chapter 1.3 
for more details). For these purposes, the following three theses are proposed that will be 
investigated later.  
Thesis 1: Temperature levels within a zone of thermal comfort affect human judgment. 
Thesis 2: Besides a manipulation of physical temperature, temperature effects can also be 
induced by a semantic priming procedure. Temperature effects on human judgment and be-
havior are mediated by people’s affiliation motive.  
Thesis 3: As a boundary condition, temperature effects on human judgment and behavior are 
moderated by people’s personality (i.e., agreeableness). Because temperature effects on 
judgment and behavior underlie a general mechanism, experienced professionals are also 
susceptible to temperature effects. 
In order to test the proposed theses, three series of experiments were conducted (with each 
series addressing one thesis). In order to investigate human judgment and behavior in differ-
ent contexts, experiments exemplarily considered three applied domains (jurisdiction, retail, 
and services). In line with this, the thermal effects on (a) the perception of criminals, (b) con-
sumer judgment, and (c) service employees’ customer orientation were investigated. These 
domains are supposed to be representative of a much wider range of settings where tempera-
ture may affect judgment and behavior (i.e., all settings of human interaction and social cog-
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nition). These experiments included both manipulations of ambient temperature4 and prim-
ing5 procedures. By means of experimental designs, the hypothesized relations were assessed 
in a controlled setting. These experiments’ findings are presented in one of three manuscripts 
(Manuscript I-III). 
The above proposed theses as well as their underlying theoretical assumptions will be ex-
plained in the following passages (Part I, Chapters 3.1-3.3). Subsequently, detailed insights 
into the present research and the three manuscripts will be provided respectively (Part II, 
Chapters 1-3). 
 
3.2  Thesis 1: Effects of Comfortable Temperatures on Human Judgment 
Following Thesis 1, temperature should considerably affect human judgment. In addition, 
effects should occur even if temperature levels are within a zone of comfort. To demonstrate 
the nature of temperature effects on human judgment, Manuscript I exemplarily addressed the 
domain of jurisdiction. Judges (and jurors) need to decide whether or not to pronounce a de-
fendant is guilty. This setting was selected because it can be considered representative of oth-
er settings in which people are judged by others (e.g., in personnel assessment).  
3.2.1 Investigation of Thesis 1 in the Context of Jurisdiction 
In jurisdiction, the following question is highly relevant: “Did the defendant act premeditat-
edly or impulsively?” (Barrat & Felthous, 2003). This differentiation between premeditated 
and impulsive behavior is of special interest (Barratt & Felthous, 2003) because it largely 
determines the degree of a sentence. Owing to the importance of human judgment in court, 
numerous studies investigated the factors that influence jury decisions (for a review, see 
Devine, Clayton, Dunford, Seying, & Pryce, 2000). This research, however, did not consider 
the potential impact of environmental factors (like temperature) on judges’ and juries’ deci-
sions. Therefore, on the basis of recent embodied cognition research (e.g., Wilkowski, Meier, 
Robinson, Carter, & Feltman, 2009; Williams & Bargh, 2008), it is of great practical rele-
                                                 
4
 Ambient temperature was manipulated in the following experiments: Manuscript I, Manuscript II 
(Experiment 2), and Manuscript III (Experiment 1). 
5
 Temperature was primed in the following experiments: Manuscript II (Experiment 1) and Manu-
script III (Experiment 2) 
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vance to examine how temperature affects the way in which defendants are perceived and 
whether they are attributed premeditated or impulsive behavior.  
3.2.2 Hypothesized Temperature Effects on Human Judgment  
However, why should attributional processes in jurisdiction (or in other contexts) be affected 
by temperature? Recalling the abovementioned experiments of Williams and Bargh (2008), a 
target person was perceived as interpersonally colder after a manipulation of coldness. More-
over, Wilkowski et al. (2009) demonstrated that physical heat is associated with anger. These 
findings are underlined in several metaphors in our daily language: they suggest that coldness 
is associated with premeditated behavior (e.g., cold-blooded or cold-hearted), whereas heat is 
associated with impulsive behavior (e.g., hot-headed or getting hot under the collar). On the 
basis of this association, it was expected in Manuscript I that the ambient temperature would 
affect peoples’ judgment of criminals. Criminals should be perceived to be more cold-
blooded in low indoor temperatures, whereas they should be judged as more hot-headed in 
high indoor temperatures. Specifically, it was hypothesized that participants in rooms with a 
low temperature will be more likely to attribute premeditated crimes, will attribute more 
murders, and ascribe crimes resulting in higher degrees of penalty (compared to participants 
in rooms with a medium or high temperature). Likewise, it was hypothesized that participants 
in rooms with a high temperature will be more likely to attribute impulsive crimes (compared 
to participants in rooms with a low and a medium temperature). The results of these hypothe-
sized relations are presented in Manuscript I.  
3.2.3 Temperature Effects Within a Zone of Thermal Comfort 
As mentioned earlier, previous research on temperature effects on judgment and behavior 
focused on rather extreme and uncomfortable temperature levels (Anderson et al., 1996; Bell, 
2005; Griffitt, 1970; Griffitt & Veitch, 1971; Hancock et al., 2007; Pilcher et al., 2002; 
Vickroy et al. 1982; Vrij et al., 1994), which do not apply to most practical contexts. Moreo-
ver, in embodied cognition research, manipulations of low indoor temperatures are consid-
ered too cold to be located within a zone of thermal comfort (ASHRAE, 2010; Ijzerman & 
Semin, 2009; Steinmetz & Mussweiler, 2011). Accordingly, to investigate temperature ef-
fects within a zone of thermal comfort, the laboratory experiment in Manuscript I (as well as 
the other two laboratory experiments in Manuscripts II-III) involved a manipulation of ambi-
ent temperature within a zone of thermal comfort (ASHRAE, 2010).  
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3.3  Thesis 2: Underlying Mechanisms and an Alternative Method of Manipulation 
As stated in Thesis 2, temperature effects on judgment and behavior can even be induced by a 
semantic priming procedure. Furthermore, it was proposed that temperature effects on judg-
ment/behavior are mediated by people’s affiliation motive. To test these propositions, exper-
iments in Manuscript II addressed people in their role as consumers. This context was select-
ed because it covers a wide range of human behavior and judgment. For example, when 
thinking about making a purchase, consumers pass several judgments: they judge objects 
(e.g., products), other people (e.g., the salesperson or other customers in the shop), environ-
ments (e.g., the retail environment), entities (e.g., the retail firm), and even intangible con-
structs (e.g., brands). Additionally, consumer behavior is reflected by several behavioral out-
comes (e.g., purchase likelihoods or the willingness to recommend a product). Based on this 
multifacetedness of consumer judgment and behavior, the experiments’ findings allow for 
transfers to several other contexts.  
3.3.1 Investigation of Thesis 2 in a Retail Context  
Over the last few decades, a new field of consumer research arose, which investigates envi-
ronmental effects on buyers’ judgment and behavior (for an overview see Turley & Milliman, 
2000). In contrast to a large number of findings on the effects of factors, such as colors, light-
ing, background music, and scents, on consumer judgment and behavior (e.g., Areni & Kim, 
1994; Babin, Hardesty, & Suter, 2003; Garlin & Owen, 2006; Hutchison, Thomas, & Elias, 
2011; Michon, Chebat, & Turley, 2005; Smith & Curnow, 1966), knowledge about tempera-
ture’s effects on consumers is scarce. Only a small number of studies have considered tem-
perature effects on consumers (Andrus, 1986; Pinto & Leonidas, 1994; Wakefield & Baker, 
1998; Wu & Liang, 2009). 
The main reason for this scarcity may be that marketing research has suggested that tempera-
ture may only have a considerable effect on consumers at extreme and uncomfortable levels 
(Andrus, 1986; Bitner, 1992; Wakefield & Baker, 1998). However, it is still unclear which 
temperature levels trigger which kind of consumer responses. In this regard, recent findings 
in embodied cognition research (e.g., Bargh & Shalev, 2012; Ijzerman & Semin, 2009, 2010; 
Zhong & Leonardelli, 2008) should contribute to a better understanding of the psychology of 
temperature effects on consumers.  
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3.3.2 Hypothesized Temperature Effects on Judgment and Behavior 
Embodied cognition research found that a manipulation of physical coldness (in comparison 
to a manipulation of warmth or a control condition) induces feelings of loneliness, generates 
an increased need for affiliation, and produces an elevated interest in mood improving activi-
ties, such as, going shopping (Bargh & Shalev, 2012). These findings suggest that – in the 
contexts of sales and retail – lower temperatures should drive the effects: In response to an 
increased need for affiliation and an elevated interest in mood-improving activities (Bargh & 
Shalev, 2012) people should also be more interested in interacting with sales personnel and 
making purchases when exposed to physical coldness. Following this reasoning, people’s 
need to promptly make a purchase should become more urgent. It was accordingly hypothe-
sized in Manuscript II (Experiment 1) that, after a manipulation of coldness, people will have 
a stronger desire to promptly make a purchase (as a kind of mood-improving activity) than 
people after a manipulation of warmth and a control condition. This hypothesis was tested by 
using a priming procedure: following a semantic temperature priming (Mussweiler & Förster, 
2000), participants were expected to indicate their behavior in a shopping scenario. In this 
scenario, using several variables, the outcome of interest was assessed by asking participants 
how willing they felt to invest additional time in searching for alternative products and how 
driven they were to go to other shops to search for alternatives. In addition, participants per-
formed a bargaining task. Specifically, it was hypothesized that participants primed with 
coldness (in comparison to the other two conditions) will indicate a lower willingness to in-
vest additional time in searching for alternative products, will report a lower drive to go to 
other shops, and will bargain less hard in order to promptly satisfy their need to make a pur-
chase.  
In addition, to regulate a temperature-induced feeling of loneliness and an unmet desire to 
affiliate with others (Bargh & Shalev, 2012), consumers should be more willing to make a 
purchase and should consequently judge products more positively. Accordingly, it was hy-
pothesized in Manuscript II (Experiment 2) that participants who are exposed to low indoor 
temperatures (in comparison to those exposed to medium and high indoor temperatures) will 
evaluate products more positively (in terms of quality, design, durability, originality, and in 
general), indicate a greater desire to own presented products, be more likely to purchase these 
products, and will be more inclined to recommend them to a good friend. For these purposes, 
videos of sales interactions were presented to participants, who subsequently evaluated the 
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salespersons. In addition, they were presented with photos and TV commercials to evaluate 
products.  
Moreover, an increased need for affiliation in lower temperatures should lead to a higher 
willingness to interact with sales personnel and a more positive impression formation. There-
fore, it was hypothesized that low indoor temperatures (compared to medium and high indoor 
temperatures) will elevate consumers’ interest to interact with sales personnel, will lead them 
to perceive salespersons as more competent, and to indicate a greater likelihood to buy some-
thing from sales personnel. These hypotheses were tested in Manuscript II (Experiment 2).  
3.3.3 An Alternative Method of Temperature Manipulation  
In addition, to show that embodied temperature effects can be triggered by different modali-
ties (Barsalou, 2008), temperature priming procedures were also applied in the present thesis. 
In this regard, previous research demonstrated that effects can even be triggered by brief tac-
tile experiences of physical temperature (Bargh & Shalev, 2012; Ijzerman & Semin, 2009; 
Williams & Bargh, 2008). However, it is of great theoretical interest to also investigate 
whether temperature effects can be induced by stimuli other than physical temperature, for 
example semantic priming procedures (Bargh et al., 1996; Meier et al., 1991; Neely, 1991). 
From an embodied cognition perspective, temperature effects can be activated in many dif-
ferent ways across all modalities (Barsalou, 2008). This suggests that a physical experience is 
no longer needed to trigger those effects. Accordingly, Manuscript II (Experiment 1) applied 
a semantic temperature priming6 to further underline the theoretical reasoning from an em-
bodied cognition perspective. By asking participants to fill out a word-search puzzle 
(Mussweiler & Förster, 2000) including temperature-related words (e.g., “sun” in the warm 
condition or “ice” in the cold condition) and non-temperature related words (e.g., “map” in 
the control condition), the concepts of either warmth, coldness or a control condition were 
activated. Following this alternative of temperature manipulation, participants indicated their 
behavior in a shopping scenario. Findings are presented in Manuscript II (Experiment 1).  
                                                 
6
 In addition, the same method of temperature priming was also used in Manuscript III (Experiment 
2). 
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3.3.4 An underlying mechanism of temperature effects 
As noted above, recent research on embodied cognition suggests that physical coldness is 
associated with loneliness and consequently increases one’s need for affiliation (Bargh & 
Shalev, 2012; Zhong & Leonardelli, 2008). Motivational changes like these should go along 
with important consequences for human judgment and behavior: as demonstrated in funda-
mental social psychology studies, peoples’ affiliation motive affects outcomes, such as their 
approach behavior, social perception, and performance (Atkinson & Walker, 1956; Fishman, 
1966; Lansing & Heyns, 1959; McKeachie, 1962; Sorrentino & Sheppard, 1978). In addition, 
it impacts behavioral outcomes in applied contexts, such as career success or customer ori-
ented behavior (McClelland & Boyatzis, 1982; Scheffer et al., 2007).  
Against this background, it can be assumed that the need for affiliation should mediate the 
relationship between temperature and human judgment and behavior. However, this assump-
tion has not yet been confirmed by embodied cognition research. Accordingly, Manuscript II 
(Experiment 2) addressed this topic. It was hypothesized that peoples’ hope of affiliation 
should mediate the effect of ambient temperature on consumer behavior. Specifically, con-
sumers’ hope of affiliation was expected to be elevated at lower indoor temperatures. In turn, 
this would enhance their willingness to interact with and buy something from sales personnel, 
to purchase and own products, and to recommend them to a good friend (for the mediational 
analysis, these variables were summed up to a single consumer behavior index; see Manu-
script II, Experiment 2 for more details).  
 
3.4  Thesis 3: Boundary Conditions and Temperature Effects on Professionals 
According to Thesis 3, individual differences, for instance in people’s personality (i.e., agree-
ableness), should moderate temperature effects on human judgment and behavior. Because 
these effects are supposed to underlie a general mechanism, experienced professionals with 
daily routines and expert knowledge should also be susceptible to temperature effects. To 
confirm this thesis, Manuscript III dealt with the context of services (by investigating temper-
ature effects on service employees). In doing so, it complemented the setting of Manuscript 
II, which considered temperature effects on consumers. In this way, the present research takes 
both actors of service and sales interactions into account, i.e., consumers and (service) em-
ployees. This should lay the foundation for a better understanding of thermal effects on 
judgment and behavior in dyadic relationships. 
16 The Effects of Temperature on Judgment and Behavior 
3.4.1 Investigation of Thesis 3 in the Context of Services 
In order to be economically successful, service companies need to offer high quality service, 
which leads to customer satisfaction (Bitner, 1990; Bitner, Booms, & Tetrault, 1990; 
Parasuraman, Zeithaml, & Berry, 1985). In this context, the employee-customer interaction 
strongly determines whether a customer is satisfied with a service or not (Parasuraman et al., 
1985). But how should a service employee behave in order to generate positive customer re-
sponses? In this regard, “customer orientation” emerged as a key construct to successfully 
deal with customers (e.g., Daniel & Darby, 1997; Hennig-Thurau, 2004; Saxe & Weitz, 
1982). Saxe and Weitz (1982) defined customer orientation as “a desire to help customers 
make satisfactory purchase decisions” (p. 344). This involves recognizing and meeting cus-
tomers’ needs (Bitner et al., 1990). Accordingly, service employees need to show a kind of 
interpersonal performance, with understanding and helping the customer as central elements.  
Against this background, it is of high relevance to know the factors that impact a service em-
ployee’s customer orientation. Besides personality effects (e.g., Brown, Mowen, Donovan, & 
Licata, 2002), service employees’ judgment and behavior may be strongly influenced by en-
vironmental parameters like an indoor environment’s ambient temperature (Bitner, 1992). 
However, no studies have yet examined temperature effects on service employees’ customer 
orientation or their behavior in general. Accordingly, it is of great interest to investigate 
whether and how temperature affects service employees’ behavior in terms of their customer 
orientation.  
3.4.2 Hypothesized Temperature Effects on Judgment and Behavior 
Since temperature was found to affect people’s need for affiliation (Bargh & Shalev, 2012) 
and analogously to the hypothesized temperature effect on consumers in Manuscript II (Ex-
periment 2), service employees should be more interested in interacting with and serving cus-
tomers at lower temperatures. In addition, as confirmed by recent research, people’s need for 
affiliation is positively related to prosocial behavior and peer ratings of customer service ori-
entation (Over & Carpenter, 2009; Scheffer et al., 2007). Accordingly, it was hypothesized in 
Manuscript III (Experiment 1) that low indoor temperatures (compared to high indoor tem-
peratures) should increase customer orientation. Customer orientation was assessed using 
several measures, i.e., situational questions that measure customer-oriented helping behavior 
in critical service scenarios (assessed by two independent raters), a self-report measure of 
customer orientation, and a distribution task on the allowance of customer discounts. In addi-
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tion, findings from Experiment 1 were complemented by an experiment that included a se-
mantic priming procedure (Experiment 2). Service employees filled out a word-search puzzle 
(Mussweiler & Förster, 2000) that involved temperature-related words and non-temperature 
related words (see Manuscript III, Experiment 2 for more details). Therefore, either the con-
cepts of warmth, coldness or a control condition were activated. Subsequently, participants 
indicated their regular behavior towards customers on a self-report measure of customer ori-
entation. Analogously to Experiment 1, it was hypothesized that participants in the cold con-
dition would indicate a higher customer orientation than participants in the warm or control 
condition. The results regarding all hypotheses described in this chapter are provided in Man-
uscript III.  
3.4.3 Boundary Conditions of Temperature Effects 
Although research on embodied cognition highlights the importance of investigating its 
boundary conditions (Meier et al., in press), to date, no research has yielded information on 
the boundary conditions of embodied temperature effects. As suggested by recent elabora-
tions in embodied cognition literature, research should pay more attention to the influence of 
individual differences, since embodied effects might not apply to everyone equally (Meier et 
al., in press). Accordingly, when investigating temperature effects on the allowance of cus-
tomer discounts (see Manuscript III, Experiment 1), an important personality variable was 
considered, namely participants’ agreeableness. Agreeableness is characterized by coopera-
tive, generous, and prosocial behavior (Barrick & Mount, 1991; McCrae & John, 1992; 
Messick & McClintock, 1968) and turned out to be an important factor in distribution tasks 
(Barry & Friedman, 1998). Accordingly, it was hypothesized that agreeableness moderates 
temperature effects on the allowance of customer discounts. The result of this hypothesis is 
presented in Manuscript I (Experiment 1).  
3.4.4 Temperature Effects on Professionals  
As noted earlier, previous research on embodied cognition has almost exclusively drawn on 
student samples (e.g., Ijzerman & Semin, 2009, 2010; Williams & Bargh, 2008; Zhong & 
Leonardelli, 2008). In business and applied settings, however, professionals are exposed to 
ambient temperature. A professional’s behavior is subject to daily routines and – due to his or 
her expert knowledge – fewer decisions are made under uncertainty. Therefore, professionals 
should generally be less susceptible to external factors of influence. However, because em-
bodied temperature effects are supposed to be governed by a general and unconscious mech-
18 The Effects of Temperature on Judgment and Behavior 
anism (Bargh & Shalev, 2012), it can be assumed that experts’ judgments and behavior are 
also affected by temperature. However, to date, no studies have demonstrated that profes-
sionals in applied settings are susceptible to temperature effects in a similar manner. Accord-
ingly, temperature effects on student participants’ customer orientation that were found in a 
comprehensive service scenario (Experiment 1) were complemented by a sample of experi-
enced real-life service employees (Experiment 2). As described earlier in this chapter, follow-
ing a semantic priming of either the concept of coldness, warmth, or a control condition, ser-
vice employees filled out an explicit measure of customer orientation. As hypothesized in 
Experiment 1, the customer orientation will be highest in the cold condition (compared to the 
warm and the control condition). 
In the following chapter, the research findings of the thesis are presented in detail. In this 
regard, the proposed theses (see Part I, Chapter 3.1) as well as the hypothesized theoretical 
relationships (as proposed in this chapter) were tested. Based on the three theses provided 
above, the following chapter embraces three Manuscripts (I-III) – each with a different per-
spective on temperature effects on judgment and behavior in applied contexts.  
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II. Research of the Present Thesis 
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1. Manuscript I: Hot-headed or Cold-blooded? The Effects of Comfortable Tem-
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Abstract 
 
Temperature-related words such as cold-blooded and hot-headed can be used to describe 
criminal behavior. Words associated with coldness describe premeditated behavior and words 
associated with heat describe impulsive behavior. Building on recent research about the close 
interplay between physical and interpersonal coldness and warmth, we examined in a lab ex-
periment how ambient temperature within a comfort zone influences judgments of criminals. 
Participants in rooms with low temperature regarded criminals to be more cold-blooded than 
participants in rooms with medium/high temperature. Specifically, they were more likely to 
attribute premeditated crimes, ascribed crimes resulting in higher degrees of penalty, and at-
tributed more murders to criminals. Likewise, participants in rooms with high temperature 
regarded criminals to be more hot-headed than participants in rooms with low/medium tem-
perature: They were more likely to attribute impulsive crimes. Results imply that cognitive 
representations of temperature are closely related to representations of criminal behavior and 
attributions of intent. 
 
Keywords: coldness, warmth, heat, temperature, person perception, attribution, judgment, 
embodied cognition 
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Introduction 
In July 2011, Anders Behring Breivik set off a car bomb in Oslo killing eight people. Two 
hours later, he opened fire at the participants of a nearby summer camp killing 69 people and 
injuring more than hundred people. In the media, his meticulously planned behavior was de-
scribed as cold-blooded, cold-hearted, and ice-cold. This choice of words demonstrates that 
we use characteristics from our physical environment (such as cold) to describe human be-
havior and characteristics. It exemplifies how strongly our physical and mental worlds are 
interconnected.  
Mental concepts about the environment or other people (e.g., cold-blooded, warm-hearted, or 
hot-headed behavior) are grounded in direct and concrete physical experiences (Barsalou, 
1999; Lakoff & Johnson, 1980; Mandler, 1992). For example, caretakers who hold a baby 
closely and provide a warm hug might provide love and support (i.e., psychological warmth) 
at the same time. Likewise, not holding a baby closely and rather keeping the baby at a dis-
tance might signal lack of love and support (i.e., psychological coldness). This tight connec-
tion between physical and social experiences can help explain why we so easily use meta-
phors based on physical experiences when referring to more abstract social concepts (Bargh 
& Shalev, 2012). 
Research in the past few years has examined this tight connection and demonstrated how the 
sensation of physical temperature can affect judgment and behavior (e.g., Ijzerman & Semin, 
2009; Kolb, Gockel, & Werth, 2012; Williams & Bargh, 2008). Even the experience of hold-
ing a cup of cold or hot coffee impacts the assessment of a target person: Participants with 
iced coffee in their hand assessed a target person to be interpersonally colder than participants 
with warm coffee (Williams & Bargh, 2008). Thus, interpersonal feelings of coldness are 
linked to physical experiences. The main reason for this link, Williams and Bargh propose, is 
the simultaneous activation of the respective concepts “coldness” and “warmth”. Concepts 
related to physical and psychological coldness and warmth are also processed in the same 
area of the brain (Kang et al., 2011). Likewise, hot temperature can affect psychological pro-
cesses as well. In this case, the cognitive representations of heat and the negative emotion of 
anger are closely related. Wilkowski et al. (2009) examined this link in several studies and 
showed, for example, that anger-related facial expressions were categorized faster when dis-
played on a background associated with heat (i.e., a fire). Their results suggest that triggering 
the concept heat activates anger associations. 
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In the case of Behring Breivik, temperature-related words were used to describe deviant or 
criminal behavior. His actions were described with various words indicating different degrees 
of cold-blooded behavior. Words associated with coldness typically indicate that the person 
acted with forethought. Likewise, a person or action can be described with various words 
indicating different degrees of hot-headed behavior, for example hot-tempered, fiery, and 
boiling. Words associated with heat typically indicate that the person acted spontaneously 
and impulsively – in the heat of passion7. The distinction between cold/deliberate and 
hot/impulsive behavior is reflected in the definition of aggression as either cold/instrumental 
or hot/hostile aggression (e.g., Buss, 1961) and in the description of the cool and hot system 
of self-regulation (e.g., Metcalfe & Mischel, 1999). It is also relevant in jurisdiction because 
cold-blooded behavior is associated with premeditated crimes and hot-headed behavior with 
impulsive crimes. Judges and jurors need to assess to what extent a defendant acted premedi-
tatedly or impulsively (Barratt & Felthous, 2003), and this evaluation is a central determinant 
of the sentence. 
All of these findings suggest that temperature should impact the attribution of criminal intent 
and associated judgments. Because the experience of physical temperature activates psycho-
logical concepts associated with temperature (Bargh & Shalev, 2012; Ijzerman & Semin, 
2009; Williams & Bargh, 2008), criminals should be considered as more cold-blooded in cold 
temperature. Thus, participants in cold temperature, as compared to participants in medium or 
warm temperature, should be more likely to attribute premeditated crimes and to attribute 
crimes associated with higher prison sentences. They should also be more likely to spontane-
ously attribute murder as crime because murder is commonly considered to be a cold-blooded 
crime. 
Due to the association between high temperature and anger (Wilkowski et al., 2009), crimi-
nals should be considered as more hot-headed in warm temperature. Thus, participants in 
warm temperature, as compared to participants in cold or medium temperature, should be 
more likely to attribute impulsive crimes. 
To test our hypotheses, we conducted a lab experiment with student participants and manipu-
lated ambient temperature. Previous research had shown that temperature can lead to changes 
in affect (Anderson et al., 1996), which in turn influences cognitive processes such as inter-
                                                 
7
 Similar temperature-related terms with the same associations can be found in other languages, e.g. 
“leng xue – re xue” in Mandarin or “kaltblütig – hitzköpfig” in German. 
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personal judgments (Forgas, 1995; Forgas & George, 2001). We therefore attempted to rule 
out that our effects were driven by negative affect by assessing and controlling for it.  
 
Method  
Design and Participants 
The design of the study was a between-subjects single-factor design (ambient temperature: 
low vs. medium vs. high). Ambient temperature in the Low Temperature (Low-Temp) condi-
tion was 19.9°C (67.8°F), in the Medium Temperature (Mid-Temp) condition 23.8°C (74.8° 
F), and in the High Temperature (High-Temp) condition 26.2°C (79.2° F). These tempera-
tures were chosen because they correspond to the lower, medium, and upper levels of the 
comfort zone8. One hundred and thirty-three students from a German university (79% female, 
Mage = 22.31 years, SD = 3.39) were recruited via the psychology department subject pool 
and university mailing lists. They received either research credit or €5 ($6.60) in cash for 
their participation and were assigned randomly to either the Low-Temp (n = 44), Mid-Temp 
(n = 45), or High-Temp condition (n = 44).  
Procedure and Measures 
To manipulate ambient temperature, a mobile air conditioner and a fan heater, hidden behind 
a separating wall, were employed. The laboratory had three workplaces equipped with con-
ventional PCs allowing for simultaneous data collection of three participants. When arriving 
at the lab, the experimenter told participants that the focus of the study was person perception 
and that several measurements within the room were being conducted during the session. 
First, participants worked on unrelated tasks for around 15 minutes to acclimatize to the tem-
perature. Then they filled out a questionnaire on negative affect and worked on the experi-
mental task.  
                                                 
8
 The comfort zone’s limits for indoor environments are approximately 20°C (68°F) and 28°C 
(82.4°F; ASHRAE, 2010). To calculate operative ambient temperature according to ISO 7726:1998 
(International Organization for Standardization, 1998), air temperature, globe temperature and air 
velocity were measured. 
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Negative affect questionnaire  
Negative affect was assessed with four items taken from the German language adjective list 
(EWL; Janke & Debus, 1978). Participants indicated, on 7-point Likert-type scales from 1 
(strongly disagree) to 7 (strongly agree), to what extent they felt unhappy, sad, discouraged, 
and sorrowful. Cronbach`s alpha was .91. 
Experimental task  
To assess judgments of criminals, eight photos (four females and four males, all of them 
Caucasian/Hispanic) were presented to participants in randomized order. They were taken 
from an online database of mugshots (Muggn, n.d.), which displays pictures of people arrest-
ed and photographed. Participants read that photos showed persons who had committed a 
crime. Then they were asked to spontaneously attribute a crime to each criminal by answer-
ing the question “What kind of crime did this person commit?” via an open response format.  
Degree of penalty. After data collection, two independent raters, who were blind to condi-
tions, assessed participants’ answers. They ascribed a prison sentence to each attributed crime 
based on their lay understanding of German law. Ratings were conducted on a scale ranging 
from 0 (The person is innocent) to 180 months/15 years (The person has committed a serious 
crime and received the maximum prison sentence).9 Examples for crimes resulting in low 
prison sentences were theft, drug possession, and tax evasion and for crimes resulting in high 
prison sentences child assault, kidnapping, and murder. Agreement between raters was r = 
.93. 
Attribution of murder. The two raters also counted how many murders each participant had 
attributed to the eight criminals. 
Likelihood of premeditated and impulsive crimes. Participants were presented with all photos 
a second time and asked how likely each criminal had committed a premeditated crime and 
how likely each criminal had committed an impulsive crime. Both questions were answered 
on 7-point rating scales ranging from 1 (very unlikely) to 7 (very likely). By averaging ratings 
on all criminals, one score for the likelihood of premeditated crimes and one score for the 
likelihood of impulsive crimes were calculated. 
 
                                                 
9
 15 years is the maximum prison sentence according to German law and if no exceptional gravity of 
guilt is determined. 
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Control variables  
When investigating temperature effects, the following variables influencing temperature sen-
sation need to be considered: exposure duration, age, sex, outdoor temperature, and clothing 
(ASHRAE, 2010; Hancock et al., 2007; Karjalainen, 2007; Taylor, Allsopp, & Parkes, 1995). 
Exposure duration was participants’ time to complete the experiment. Participants’ clothing 
was rated by the experimenter on a visual scale from 1 (summer attire) to 8 (winter attire) 
(Kolb et al., 2012). These variables were used as covariates in all analyses. 
Manipulation check 
At the end of the session, participants estimated the laboratory’s ambient temperature. After 
that, they were thanked and debriefed. 
 
Results 
Condition means and standard deviations are displayed in Table 1 and correlations between 




M SD M SD M SD
1 Ambient temperaturea 19.88 0.38 23.82 0.33 26.23 1.42
2 Estimation of ambient temperatureb 17.73 2.55 21.12 1.60 23.82 2.38
3 Likelihood of premeditated crimesc 4.65 0.87 4.33 0.64 4.01 0.70
4 Degree of penaltyd 59.65 20.09 52.49 16.25 48.21 17.46
5 Attribution of murdere 0.77 0.94 0.38 0.68 0.36 0.78
6 Likelihood of impulsive crimesc 4.04 0.99 4.27 0.88 4.49 0.82
7 Negative affect 2.24 1.26 2.51 1.38 2.42 1.15
Note. N  = 133.
ain degrees Celsius; operative ambient temperature was calculated according to ISO 7726:1998 
(International Organization for Standardization, 1998).
bin degrees Celsius.
c1 (very unlikely ) - 7 (very likely ).
din months; rated by two independent raters on the basis of attributed crimes.
e
number of attributed murders to eight criminals.
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The manipulation check indicated that participant groups differed significantly in their tem-
perature estimations. Participants in the Low-Temp condition estimated the temperature to be 
lower than participants in the Mid-Temp condition, F(1,82)=46.42, p<.001, η2p=.36. These, in 
turn, estimated the temperature to be lower than participants in the High-Temp condition, 
F(1,82) = 27.23, p<.001, η2p=.25. 
 
Because we assumed that the effects of ambient temperature on the attribution of premeditat-
ed crimes, degree of penalty, and murder are driven by low temperature, we used planned 
contrasts to test our hypotheses: We accordingly compared participants in the Low-Temp 
condition with participants the other two conditions (including the above-mentioned control 
variables). 
First, participants in the Low-Temp condition were more likely to attribute premeditated 
crimes to presented criminals than participants in the other two conditions, F(1,125)=7.81, 
p=.006, η2p=.06. Second, they also attributed crimes resulting in higher degrees of penalty (as 
rated by observers) than participants in the other two conditions, F(1,125) = 6.32, p=.013, 
η
2
p=.05. Attributed crimes in the Low-Temp condition resulted in prison sentences of 59.65 
months (i.e., almost five years) and in the other two conditions in 50.35 months (i.e., four 
years, 2 months), on average. Third, participants in the Low-Temp condition attributed more 
murders to criminals than participants in the other two conditions, F(1,125) = 4.65, p=.033, 
η
2
p=.04. On average, they attributed murder to 9.6% of the presented criminals (.77 out of 8). 
In the other two conditions, participants attributed murder to only 4.6% of the criminals (.37 
Table 2
1 Ambient temperature ―
2 Estimation of ambient temperature .71 ** ―
3 Likelihood of premeditated crimes -.29 ** -.20 * ―
4 Degree of penalty -.25 ** -.08 .27 ** ―
5 Attribution of murder -.22 * -.03 .29 ** .80 ** ―
6 Likelihood of impulsive crimes .18 * .14 -.35 ** -.16 -.12 ―
7 Negative affect .07 .10 .12 -.04 -.04 .06 ―
Zero-Order Correlations for all Variables 
2Variable 1 3 7
Intercorrelations
Note. N  = 133.
*p  < .05. **p  < .01.
4 5 6
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out of 8). Thus, the probability of a spontaneous murder attribution was around twice as high 
in the Low-Temp condition than in the other two conditions. 
When analyzing the likelihood ratings of impulsive crimes, we ran a planned contrast com-
paring participants in the High-Temp condition with the other two conditions because we 
assumed that this effect would be driven by high temperature. Results showed that partici-
pants in the High-Temp condition were more likely to attribute impulsive crimes than partici-
pants in the other two conditions, F(1,125)=4.65, p=.033, η2p=.04. None of the above results 
could be explained by changes in negative affect: Room temperature did not influence nega-
tive affect, F<1. All effects remained significant when negative affect was added as addition-
al control variable. 
 
Discussion 
In this study, we demonstrated that ambient temperature affects the judgment of criminals. 
Participants in rooms with low temperature were more likely to attribute premeditated crimes, 
ascribed crimes resulting in higher degrees of penalty, and attributed more murders to crimi-
nals than participants in rooms with medium/high temperature. Likewise, participants in 
rooms with high temperature were more likely to attribute impulsive crimes than participants 
in rooms with low/medium temperature. Findings could not be explained by changes in nega-
tive affect. We base our reasoning on recent research examining the close interplay between 
physical and interpersonal coldness and warmth. Descriptions of cold-hearted and hot-headed 
behavior are more than simple expressions. They point to the fact that cognitive representa-
tions of temperature are closely related to representations of criminal behavior in general and 
of criminal intent more specifically. 
Crucially, we could show that most effects are driven by cold temperature because we em-
ployed a control condition with medium temperature. Because we also measured negative 
affect, we can rule out that effects are based on affective processes. Furthermore, we manipu-
lated ambient temperature within a zone of thermal comfort, which is representative of all 
settings where criminals are likely to be evaluated (police buildings and courtrooms). How-
ever, one important limitation of this study should be noted: We did not measure directly 
which cognitive concepts were activated by ambient temperature. Hence, we are not able to 
explain the underlying process leading from the experience of ambient temperature to the 
assessment of criminals. In this regard, previous research has shown that feelings of loneli-
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ness and the need for affiliation can drive temperature effects (Bargh & Shalev, 2012; Kolb et 
al., 2012). In our study, however, these processes do not seem to be theoretically relevant, 
because criminals should not be associated with satisfying one’s need for affiliation. 
Future research may focus on several issues that still remain unanswered: First, what are the 
boundary conditions for the effects? The role of temperature effects on the assessment of 
criminals might diminish as the availability of evidence increases. Temperature effects should 
be greatest under conditions of uncertainty and if evaluators lack information about a sus-
pect’s culpability. Second, how does the effect change in more extreme ambient tempera-
tures? Following research on aggression, we assume that the relationship between tempera-
ture and attribution is not linear. Heat can impact aggression and may, at extreme levels, even 
lead to an increased willingness to escape from the unpleasant environment (Anderson et al., 
1995; Bell, 2005). This may fundamentally affect psychological processes like attribution as 
well. Third, does the effect extend to other targets and to behaviors? In courtrooms, tempera-
ture may also affect judges’ and jurors’ perceptions of other important actors like witnesses. 
In addition to perception and judgment, temperature can impact behavior (e.g., Kolb et al., 
2012; Williams & Bargh, 2008). It may therefore also influence a suspect’s behavior when 
being interrogated. This complex interplay of temperature effects on different actors needs to 
be investigated further.  
To conclude, we demonstrated that temperature can affect attributional processes. In general, 
temperature effects should be especially strong when the behavior of others is evaluated in 
ambiguous situations. With this study, we have added one more important piece to the rapidly 
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Abstract 
 
Although many studies in consumer psychology focus on environmental effects on consumer 
judgments, only a few considered the effects of the thermal environment. These studies indi-
cate that especially extreme and uncomfortable indoor temperatures may have an effect. 
However, recent embodied cognition research suggests that temperature, even within com-
fortable ranges, can influence psychological processes due to an association between physical 
and psychological coldness. We show that this association leads to an increased affiliation 
motive, which impacts consumer judgment. In Experiment 1, people primed with coldness 
indicated a stronger desire to promptly make a purchase than people primed with warmth or 
in a control condition. In Experiment 2, room temperature was manipulated within a comfort-
able range: People in rooms with a low temperature evaluated salespersons and products 
more positively and indicated a stronger approach behavior toward salespersons and products 
than people in rooms with a medium or high temperature. These relationships were mediated 
by hope of affiliation. Results are discussed against the background of consumer and embod-
ied cognition research and implications for consumers and salespersons are highlighted.  
 
Keywords: temperature; atmospherics; consumers; product evaluation; purchase behavior, 
embodied cognition 
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Introduction 
In order to generate positive consumer responses and achieve economic success, it is advisa-
ble to systematically design retail atmospheres (Donovan & Rossiter, 1992; Donovan, 
Rossiter, Marcoolyn, & Nesdale, 1994; Kotler, 1973; Turley & Milliman, 2000). Thus, 
knowledge of environmental effects on consumers is crucial for retail organizations. As early 
as 1973, Kotler underlined the relevance of the retail environment on consumer behavior. He 
introduced the term “atmospherics” for the systematic design of the shopping environment in 
order to positively influence customer perceptions and behavior. Accordingly, in recent dec-
ades, a large stream of marketing research has focused on the effects of the retail environment 
on buyer evaluations and their behavior (for an overview see Turley & Milliman, 2000). Nu-
merous studies have been conducted that deal with physical surroundings as influencing fac-
tors, such as background music (Areni & Kim, 1993; Garlin & Owen, 2006; Smith & Cur-
now, 1966), lighting (Areni & Kim, 1994; Hutchison et al., 2011; Summers & Hebert, 2001), 
colors (Babin et al., 2003; Bellizzi, Crowley, & Hasty, 1983; Bellizzi & Hite, 1992), and 
scents (Hirsch, 1995; Michon et al., 2005; Morrin & Ratneshwar, 2000).  
In the literature on atmospherics, temperature is mentioned as one of the main dimensions 
determining a room’s atmosphere (e.g., Berman & Evans, 1995; Bitner, 1992; Turley & 
Milliman, 2000), and is hypothesized to influence consumer behavior (Bitner, 1992; Turley 
& Milliman, 2000). Accordingly, like the other atmospheric stimuli described above, a store’s 
thermal environment unlocks great potential for the design of shopping environments: it may 
help in adjusting thermal conditions so that they are beneficial for customers, employees, and 
retail. Although this interior variable is very relevant, research on consumer-related effects of 
ambient temperature is extremely scarce and does not allow for clear conclusions; it is still 
unclear which temperature levels produce which kind of consumer responses.  Hence, the 
purpose of the present paper is to systematically examine temperature effects on consumer 
judgments. In addition, by means of a temperature priming and a manipulation of real ambi-
ent temperature, the underlying processes of temperature effects on consumers will be identi-
fied.  
Only a few studies have considered temperature as an environmental variable and they main-
ly focus on the relationship between customers’ thermal comfort and consumer responses 
(e.g., Andrus, 1986; Pinto & Leonidas, 1994; Wakefield & Baker, 1998; Wu & Liang, 2009). 
In these studies, temperature was not manipulated and was only one of several interior factors 
that were surveyed. For example, Wakefield and Baker (1998) averaged the pleasantness rat-
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ings of lighting and temperature in a shopping mall to one single score and investigated the 
impact of this combined score on, among others, the desire to stay in a mall. They found no 
relation between the temperature-lighting score and consumers’ desire to stay in the mall. As 
the authors conclude, this unexpected result may be traced back to low variances and skewed 
distributions of the temperature and lighting items. Accordingly, due to little variances and a 
focus on the combined effects of temperature and lighting, the temperature-related message 
of this study is rather narrow.  
This is also the case for other studies that were conducted in different fields of research, such 
as health services or the food service industry (e.g., Andrus, 1986; Pinto & Leonidas, 1994, 
Wu & Liang, 2009). For example, Andrus (1986) hypothesized that a comfortable waiting 
room temperature is positively related to consumer satisfaction with health services. Howev-
er, patients’ ratings of the pleasantness of the waiting room's temperature (it had a tempera-
ture of approximately 68°F [20°C]) were not related to their satisfaction with the service.    
Both Andrus (1986) as well as Wakefield and Baker (1998) explained their findings (or non-
findings) for temperature by assuming that temperature may only be noticed and have an ef-
fect on consumers at uncomfortable intensities. This is also suggested by Bitner (1992) who 
noted that the physical environment's effects are especially recognizable at extreme intensi-
ties (e.g., high ambient temperatures) or when people spend a large amount of time in the 
environment.  
Overall, existing marketing research does not allow for clear conclusions on ambient temper-
ature's impact on consumer behavior for several reasons.  First, participants were – in most 
cases – only asked about the pleasantness of ambient temperature. In addition to a subjective 
measurement of temperature (i.e., how thermally comfortable is an environment to consum-
ers?), it should also be assessed objectively (i.e., what is the exact ambient temperature and 
how does it relate to consumer responses?). Second, due to little variances in terms of the 
thermal environment, the temperature-related validity of most research is limited. In order to 
yield clear insights into temperature effects on consumer judgments, an experimental design 
considering different temperature levels is required. Third, consumer research has suggested 
that temperature effects are especially noticeable at uncomfortable levels (e.g., Andrus, 1986; 
Baker & Cameron, 1996; Bitner, 1992; Wakefield & Baker, 1998). However, the question of 
whether different levels of temperature affect consumer judgments within a comfortable 
range is of practical interest (Kolb et al., 2012). Until now, research on atmospherics has not 
provided an answer to this question. Fourth, consumer research has not yet provided infor-
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mation on the underlying effects of temperature on buyers. However, the systematic meas-
urement of potential thermal effects on psychological variables, such as consumers’ affect, 
arousal, and motives, is essential to understand temperature effects on consumer evaluations 
and behavior.  
This paper aims at filling these gaps. Thereby, we rely on recent research on social cognition 
that demonstrates that even brief physical temperature experiences may substantially impact 
human perception and behavior (Bargh & Shalev, 2012; Ijzerman & Semin, 2009; 2010; Wil-
liams & Bargh, 2008). Moreover, in contrast to Bitner’s (1992) and Wakefield and Baker’s 
(1998) reasoning, these effects can be caused by ambient temperatures even within a zone of 
thermal comfort (ASHRAE, 2010; Kolb et al., 2012). The American Society of Heating, Re-
frigerating and Air-Conditioning Engineers (ASHRAE) has defined this zone for indoor envi-
ronments. The lower limit of the comfort zone for people sitting or standing in a relaxed 
manner is approximately 20˚C (68˚F) in typical winter attire and 28˚C (82.4˚F) in typical 
summer attire (ASHRAE, 2010). This established temperature range is applicable to thermal 
conditions in most retail environments.  
Consequently, a closer look at consumer evaluations and behavior within the ASHRAE 
(2010) comfort zone is of great practical interest. Besides the established goal to ensure the 
thermal comfort of customers (Baker & Cameron, 1996; Bitner, 1992; Wakefield & Baker, 
1998), the question arises of whether temperature affects consumers – even within a zone of 
thermal comfort.  
The present paper aims at answering this question by investigating temperature effects on 
consumers’ judgment and behavioral tendencies within a zone of thermal comfort. To ap-
proach this topic, we combine consumer research with recent findings from embodied cogni-
tion research on thermal effects. By focusing on consumers' evaluations of products, impres-
sion formation toward sales personnel, and behavioral tendencies like purchase likelihoods, 
we aim to examine temperature effects on consumers in a comprehensive way. To establish 
causal inference in this new approach, we used experimental designs. In this regard, we also 
identify underlying psychological processes regarding temperature's effects on consumers, 
such as motivational changes.   
Temperature and Embodied Cognition 
A new research stream on embodied cognition provides new insights into thermal effects on 
human perception and behavior. Recent research has found that the experience of physical 
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warmth is associated with feelings of psychological warmth (Bargh & Shalev, 2012; Ijzerman 
& Semin, 2009, 2010; Williams & Bargh, 2008). This link is supposed to be unconscious 
(Bargh & Shalev, 2012) – meaning that people are not aware of the psychological impact of 
this physical experience of warmth. One of the first studies on that topic was conducted by 
Williams and Bargh (2008) who investigated the effects of a brief manipulation of physical 
warmth on social judgment. They showed that participants who briefly held a cup of hot cof-
fee perceived a target person as warmer (e.g., as more generous and caring) than participants 
who briefly held a cup of iced coffee. This effect is explained by “embodied cognition,” 
which means that abstract concepts are formed based on concrete physical experiences 
(Barsalou, 1999, 2008; Lakoff & Johnson, 1980). In terms of temperature, this link is made 
based on experiences in early childhood (Mandler, 1992; Williams et al., 2009). As babies, 
humans received both physical warmth (being held closely) and psychological warmth (being 
loved and cared for) from their caretakers (Bargh & Shalev, 2012; Lakoff & Johnson, 1999). 
This simultaneous sensation leads to a close link between physical and psychological warmth 
(Lakoff & Johnson, 1999). Ijzerman and Semin (2009, 2010) have shown that this link works 
in both directions: being in a relatively warm room induced feelings of interpersonal close-
ness to another person compared to being in a relatively cold room; in turn, being placed 
physically close to other persons leads to higher estimations of ambient temperature than be-
ing placed physically far from them.  
In neuroscience, further evidence of the joint mental representation of physical and psycho-
logical warmth was found. Physical and psychological warmth information are supposed to 
be processed in the same cortex area, namely the insular cortex (Meyer-Lindenberg, 2008). 
Additionally, Kang et al. (2011) found evidence that also the relationship between tempera-
ture and interpersonal trust behavior is mediated by the activation of the insular cortex. 
Analogously to the association between physical and psychological warmth, there is a link 
between physical and psychological coldness: Low temperature is unconsciously associated 
with social exclusion and loneliness (Bargh & Shalev, 2012; Zhong & Leonardelli, 2008). 
This association finds expression in linguistic metaphors such as "to give somebody the cold 
shoulder" and is supported in several experiments. Bargh and Shalev (2012) revealed that 
participants indicate higher scores on a loneliness measure after brief tactile experiences of 
physical coldness (compared to exposure to physical warmth and a control condition). Addi-
tionally, social exclusion and social distance go along with lower estimations of ambient 
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temperature and an increased preference for warm foods and drinks (Ijzerman & Semin, 
2010; Zhong & Leonardelli, 2008).  
This link between physical and psychological temperature has wide-ranging behavioral con-
sequences. Research has indicated that if a feeling of loneliness is induced by temperature, 
people will try to initiate actions in order to self-regulate this negative feeling; this may occur 
automatically, even without them being aware of this relationship (Bargh & Shalev, 2012). 
As the most obvious action, a person who feels socially excluded will try to affiliate with 
others (Gardner et al., 2005). This is supported by recent research on embodied cognition that 
found an increased need for affiliation at lower physical temperatures (Bargh & Shalev, 2012; 
Kolb et al., 2012).  
However, if there are no possibilities to affiliate, people need to pursue alternative strategies 
of self-regulation. Bargh and Shalev’s (2012) research revealed an increased interest in self-
regulation activities (such as eating candy or going shopping) after a short exposure to physi-
cal coldness (compared to a manipulation of physical warmth and a control condition). Inter-
estingly, they found the effects of colder temperatures to induce feelings of loneliness to be 
greater than those of warmer temperatures to produce feelings of social warmth. In terms of 
warmth, they conclude that effects may be small if people are closely connected to others 
(e.g., to friends, colleagues, and family members; Bargh & Shalev, 2012). This suggests that 
consumer-relevant temperature effects may be driven by lower temperatures.  
This reasoning is also supported by Kolb et al. (2012) who transferred embodied cognition to 
the context of service employees' customer orientation. In doing so, they demonstrated tem-
perature effects on customer orientation – even within a zone of thermal comfort: participants 
in a service and retail scenario showed higher degrees of customer oriented behavior and al-
lowed higher customer discounts at 20.2˚C (68.4˚F) compared to 25.9˚C (78.6˚F). A tempera-
ture-induced need for affiliation seemed to lead to more prosocial and customer-oriented ap-
proach behavior toward customers. This link was also shown in a second sample when expe-
rienced service employees and salespeople were primed with the concept of coldness (versus 
the concept of warmth and a control condition; Kolb et al., 2012, Experiment 2).  
Temperature Effects on Consumers 
Lower temperatures induce a feeling of loneliness, activate an increased need for affiliation 
and produce an elevated interest in self-regulation activities (Bargh & Shalev, 2012; Kolb et 
al., 2012). Accordingly, consumer perceptions and behavior should be significantly impacted 
37 The Effects of Temperature on Judgment and Behavior 
by the thermal condition in a retail environment. This is in line with recent research pointing 
out the importance of unconscious environmental effects on consumer behavior (e.g., Bargh, 
2002; Chartrand, 2005; Dijksterhuis & Smith, 2005; Dijksterhuis, Smith, van Baaren, & 
Wigboldus, 2005). In her review on “sensory marketing”, Krishna (2011) highlights the role 
of embodied cognition in affecting consumers’ judgments and behavior. Sensory marketing is 
a marketing method focusing on consumers’ senses. Hence, environmental cues like tempera-
ture can be used to affect consumers’ perceptions and responses. Because temperature affects 
both buyers’ motives and self-regulation, it may impact product evaluations, impression for-
mation toward sales personnel, and behavioral responses, like purchase behavior. According-
ly, knowledge of the interplay between physical temperature and consumer behavior has far-
reaching implications. It opens up new possibilities to create a shopping atmosphere that is 
beneficial for both customers and retail.  
To demonstrate temperature effects on consumers, they do not necessarily have to be exposed 
to a warm or cold ambient temperature. Because embodied temperature perceptions are 
stored as multimodal representations in people's memory (Barsalou, 2008), they can be acti-
vated by simple priming procedures. Accordingly, many studies have applied priming proce-
dures to induce embodied temperature effects (Bargh & Shalev, 2012; Ijzerman & Semin, 
2009; Kolb et al., 2012; Williams & Bargh, 2008).  
Based on basic research (Bargh & Shalev, 2012; Ijzerman & Semin 2009, 2010; Kolb et al., 
2012; Williams & Bargh, 2008; Zhong & Leonardelli, 2008), this article aims at extrapolating 
and investigating thermal environments' impacts on consumer perceptions and behavior. To 
induce temperature effects, both a semantic priming procedure and a manipulation of real 
ambient temperature were used in two studies. By focusing on temperature levels within a 
zone of comfort (ASHRAE, 2010), the transferability of findings to retail environments is 
ensured.  
Hypotheses 
As noted above, coldness is assumed to increase human interest in mood-improving activi-
ties, like going shopping (Bargh & Shalev, 2012). Making a purchase is accordingly regarded 
as a good self-regulation strategy for customers in rooms with lower temperatures. In terms 
of this strategy, consumers in search of a product should be interested in a prompt satisfaction 
of their desire. This suggests that they tend to invest less time and effort (e.g., by searching in 
38 The Effects of Temperature on Judgment and Behavior 
many different shops) before a purchase is made. Accordingly, by priming the concepts of 
warmth and coldness (Experiment 1; Kolb et al., 2012), we propose the following:  
Participants primed with the concept of coldness… 
H 1a: will indicate spending less additional time searching for alternatives in other stores and 
H 1b: will have a weaker drive to continue their search in other stores… 
than participants primed with the concept of warmth and the control condition.  
Additionally, research has provided evidence that, in a service scenario, salespeople bargain 
less aggressively at lower ambient temperatures (Kolb et al., 2012). This finding might be 
applicable to buyers as well. An activated need to affiliate with others should lead to less ag-
gressive bargaining with sales personnel (aggressive and persistent bargaining would be an 
obstacle to approaching others and to promptly satisfying one’s need to make a purchase). 
Thus, we propose the following:  
H 2: Participants primed with the concept of coldness will claim lower percentages of cus-
tomer discounts compared to participants primed with the concept of warmth and the control 
condition. 
Exposure to lower versus higher ambient temperatures was shown to increase people’s need 
for affiliation (Bargh & Shalev, 2012; Kolb et al., 2012). This should have an effect on both 
dimensions of the affiliation motive (Sokolowski, Schmalt, Langens, & Puca, 2000). Accord-
ingly, by manipulating the real operative ambient temperature within a zone of thermal com-
fort (Experiment 2; ASHRAE, 2010), we propose the following:  
Participants in rooms with a low temperature will have a stronger motive to affiliate with one 
another than participants in rooms with a medium and a high temperature. Specifically, they 
will… 
H 3a: have a higher hope of affiliation and 
H 3b: have a higher fear of rejection. 
Owing to an increased interest in mood-improving activities, such as making a purchase 
(Bargh & Shalev, 2012), products should be considered more attractive to consumers. Hence, 
we hypothesize the following:  
Participants in rooms with a low temperature will evaluate products more positively than par-
ticipants in rooms with a medium and a high temperature. Specifically, they will… 
H 4a: evaluate products as being of a higher quality, 
H 4b: perceive products' design to be more attractive, 
39 The Effects of Temperature on Judgment and Behavior 
H 4c: consider products more durable, 
H 4d: regard products as being more original, and 
H 4e:  evaluate products more positively in general. 
To satisfy their needs, participants are expected to indicate higher degrees of approach behav-
ior toward products. Additionally, buying a new product opens up the possibility to talk with 
others about their most recent purchase, which may serve as a possibility to satisfy social 
needs. Owing to this, our proposed hypotheses are as follows:  
Participants in rooms with a low temperature will indicate a more positive behavioral tenden-
cy toward products than participants in rooms with a medium and a high temperature. Specif-
ically, they will… 
H 5a: have a greater desire to own the products, 
H 5b: indicate a greater likelihood to purchase the products, and  
H 5c: report a greater likelihood to recommend the products to a good friend. 
Due to an increased need for affiliation at lower temperatures (Bargh & Shalev, 2012; Kolb et 
al., 2012), going shopping may serve as a good opportunity to affiliate with others. Accord-
ingly, being in contact with sales personnel at the point of sale may be more attractive to buy-
ers at lower temperatures which may, in turn, lead to a more positive impression formation of 
salespeople. An increased interest in interacting with sales personnel may also be manifested 
in higher purchase rates, as the buyer will be more likely to make a purchase in order to ap-
proach the other person (salesperson). For this matter, our hypotheses are as follows:  
H 6: Participants in rooms with a low temperature will perceive sales personnel to be more 
competent than participants in rooms with a medium and a high temperature.  
Participants in rooms with a low temperature will be more interested in interacting with sales 
personnel than participants in rooms with a medium and a high temperature. Specifically, 
they will… 
H 7a: indicate a higher willingness to start a sales conversation with a salesperson and 
H 7b: indicate a higher willingness to buy something from a salesperson.  
Beside the evaluation of products at the point of sale or on the basis of photos (e.g., in cata-
logues or internet shops), products are also evaluated in terms of how they are presented in 
television commercials. In accordance with Hypotheses 5b and 5c, consumers should be more 
interested in purchasing products they have seen in commercials. Regarding participants' 
evaluations of products in commercials, we propose the following hypotheses:  
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Participants in rooms with a low temperature will indicate a more positive behavior toward 
products in commercials than participants in rooms with a medium and a high temperature. 
Specifically, they … 
H 8a: will indicate a greater likelihood to purchase the products and 
H 8b: will report a greater likelihood to recommend the products to a good friend. 
Commercials are often designed to evoke certain feelings that should be associated with the 
promoted products. In this regard, they often evoke a feeling of social warmth by conveying 
“directly or vicariously a love, family, or friendship relationship” (Aaker, Stayman, & 
Hagerty, 1986, p. 366). These commercials should be even more interesting to consumers 
with an elevated feeling of loneliness. The prospect of being loved and liked by others should 
make purchasing products advertised in socially warm commercials more attractive to con-
sumers. Hence, we propose the following: 
H 9: The effects of low ambient temperature on participants’ behavior toward products in 
commercials (likelihood to purchase the products and to recommend them to a good friend) 
will be greater when commercials convey a feeling of interpersonal warmth.  
Because consumers in low temperature settings feel a strong desire to affiliate with others 
(Bargh & Shalev, 2012; Kolb et al., 2012), their subsequent behavior should be determined 
by their hope of affiliation. Accordingly, we propose the following: 
H 10: The effects of ambient temperature conditions on the likelihood to purchase a product 
will be mediated by participants’ hope of affiliation.   
Accordingly, the following two experiments aim at demonstrating the effects of temperature 
on consumers. This was achieved by applying a priming procedure in Experiment 1 and by 
manipulating the real operative ambient temperature within a zone of thermal comfort in Ex-
periment 2.  
 
Experiment 1 
In Experiment 1, we investigated the influence of temperature priming on participants in a 
shopping scenario. After being primed with the concepts of warmth, coldness, or a control 
condition, participants were introduced to a shopping scenario and indicated how they would 
behave as a customer in that situation.  
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Method 
Participants  
A total of 126 students participated in an online study. Participants were recruited via univer-
sity mailing lists. To encourage participation, three shopping vouchers of 25 Euro each were 
raffled among them. Participants’ average age was 22.6 years (SD = 2.7), and 71.4% of them 
were female.  
Procedure and measures 
 Participants were asked to take part in an online study of how they behave as consumers in 
shopping situations. They were randomly assigned to one of three conditions. It took partici-
pants around 15 minutes to complete the experiment. 
Temperature priming. As priming task, we applied a word-search puzzle following the pro-
cedure of Mussweiler and Förster (2000). Three versions of the word search puzzle were de-
signed, each representing a condition of temperature priming (coldness, warmth, and a con-
trol condition; cf. Kolb et al., 2012). In each condition, participants were asked to search for 
ten given words that were written either vertically or horizontally in a matrix of 14 X 14 let-
ters. All conditions included the same five neutral words regarding temperature (i.e., the 
German words for cross, pudding, carrousel, print, and reel). Additionally, the warm and the 
cold condition each included five temperature-related words. These were summer, sun, chim-
ney, heater, and hot water bottle in the warm condition and icicle, Eskimo, ice, snow, and 
refrigerator in the cold condition. The control condition contained five neutral words instead 
(house, glider pilot, ruler, map, and tree). All words were pretested and found to be tempera-
ture-related or neutral with regard to temperature as expected. Participants took about five 
minutes to complete the word search puzzle. 
Shopping scenario. Following the priming, participants were introduced to the following 
shopping scenario:   
“Please imagine that you want to purchase a gift for a friend. You know that your friend likes 
coffee. For that reason, you go to a delicatessen store that offers special coffee products. Be-
cause you are not sure about the right product, you consult a salesperson.” 
Then, participants read a descriptive text about the store in order to facilitate attitude for-
mation toward the shop. To identify potential temperature effects on consumer behavior, it 
was designed as an ambiguous text following Higgins, Rholes, and Jones (1977). The store 
was described as being part of a fictitious German retail chain of delicatessen stores named 
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“Delikato”. On the one hand, it was portrayed as an economically successful and expanding 
retail chain offering high quality products. On the other hand, it was outlined as being in di-
rect competition with other delicatessen stores and to aggressively increase its market share 
by nationwide promotional campaigns.  
Consumer behavior. Based on the shopping scenario and the ambiguous text about Delikato, 
participants were informed that the salesperson in the shop presented different products to 
them (two different sorts of coffee). Then, participants were expected to report the additional 
time (in minutes; in an open response format) they would spend in other shops to search for 
alternative gifts. In addition, they were asked to indicate their drive to continue their search in 
other stores on a 7-point Likert-scale ranging from 1 (very weak) to 7 (very strong). Based on 
our reasoning, these variables were assumed to measure consumers’ willingness to promptly 
satisfy potential self-regulation needs by making a purchase. Finally, participants were asked 
the following question: “Imagine you would like to purchase one of the presented products. 
The salesperson signalized that a customer discount can be negotiated. How much percent 
would you claim as customer discount?” Answers were given in an open response format.  
Results and Discussion 
In order to test Hypotheses 1a to 2, a one-way analysis of variance (ANOVA) with tempera-
ture condition as independent variable was performed. According to our reasoning, tempera-
ture effects on consumer behavior should be driven by colder temperatures. For this reason, 
we conducted contrast analyses contrasting the cold priming condition to the other two prim-
ing conditions (cold priming versus warmth priming and the control condition). Table 3 pro-
vides means and standard deviations of all relevant variables as well as the intercorrelations 
between them. In addition, F and p values as well as the effect sizes of all main effects of 
temperature priming are displayed. 
Regarding the variable “additional time participants would spend searching for alternative 
gifts in other stores”, a contrast analysis showed that the cold priming condition differed sig-
nificantly from the other two conditions, t(123) = -2.38,  p = .019, d = -.43. As can be seen in 
Table 3, participants in the cold priming condition reported to spend less time in other stores 
to search for alternatives, thereby confirming Hypothesis 1a.  










M SD M SD M SD p η² p 
1 Time to spend in other shopsa 39.59 29.66 50.76 44.69 63.51 36.34 4.23 .017 .06 ― .54 ** .18 *
2 Drive to go to other shopsb 4.11 1.60 4.74 1.55 4.87 1.57 2.69 .072 .04 ― .23 **
3 Claimed percentage of discount 10.54 5.82 13.33 7.06 12.94 6.50 2.10 .127 .03 ―
Means, Standard Deviations, Intercorrelations, and ANOVA Results for all Priming Conditions and all Dependent Variables in Experiment 1 
2Variable
Note. N  = 126.
ain minutes. 
b1 (very weak ) - 7 (very strong ).
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In terms of participants’ drive to continue their search in other stores, a contrast analysis re-
vealed a significant difference between the cold priming condition and the warmth/neutral 
condition, t(123) = -2.27, p = .025, d = -.41. Participants primed with the concept of coldness 
indicated a weaker drive to continue their search in other stores. Accordingly, Hypothesis 1b 
is supported.  
Regarding the percentage participants would claim as customer discount, a significant differ-
ence between the cold temperature priming and the other two priming conditions emerged, 
t(123) = -2.04, p = .044, d = -.37. Participants in the cold priming condition claimed lower 
percentages of customer discounts compared to participants in the warmth priming and neu-
tral conditions. Accordingly, Hypothesis 2 is confirmed.  
So far, our results show that, after a manipulation of coldness, people indicate a stronger de-
sire to promptly make a purchase. Participants indicated to invest less time and effort (e.g., by 
searching in many different shops) and to bargain less aggressively before making a pur-
chase. Following our reasoning, it seems that their need to make a purchase is more urgent. In 
Experiment 1, we used a priming manipulation to activate a concept of physical temperature. 
In Experiment 2, we aimed at replicating and extending our findings from Experiment 1 by 
manipulating the real ambient temperature. 
 
Experiment 2 
In Experiment 2, we aimed at extending Experiment 1 in several ways. First, by investigating 
the effects of ambient temperature on consumer behavior, the previous findings are replicated 
with a real physical temperature experience. For this purpose, we conducted a lab experiment 
and compared three distinctive temperature conditions within a zone of thermal comfort. Se-
cond, by assessing consumer evaluations of products (both from photos and TV commercials) 
and of salespersons (in video-interactions), a realistic and comprehensive shopping scenario 
was established. Third, by considering participants’ affiliation motive, the underlying pro-
cesses of these temperature effects on consumer evaluations and behavior are investigated.  
Method 
Participants 
A total of 126 students were recruited via university mailing lists. They participated either in 
exchange for research credits or a payment of 7.50 Euros. Participants' average age was 22.50 
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years (SD = 3.56), and 77.8% were female. They reported going shopping 2.81 times per 
month on average (SD = 2.35) and the majority (79.4%) reported watching commercials. 
Temperature effects on all dependent variables remained stable when these two variables 
were considered as covariates.   
Procedure and measures  
Participants were randomly assigned to one of three temperature conditions in a thermal com-
fort zone (ASHRAE, 2010). They entered a room with either relatively low (M = 20.7°C 
[69.3°F], SD = 1.0), medium (M = 23.7°C [74.7°F], SD = 0.4) or relatively high operative 
ambient temperature (M = 26.8°C [80.2°F], SD = 0.6). By means of a mobile air conditioning 
system or a fan heater, ambient temperature was manipulated and kept constant. These tech-
nical devices were hidden behind a partition wall and were not visible to participants. To 
conduct an exact measurement of the ambient temperature, specific measuring devices were 
used in consultation with building physicists. Accordingly, sensors for measuring air temper-
ature, globe temperature and air velocity were positioned in the middle of the room. Based on 
these data, operative temperature was calculated according to ISO 7726:1998 (International 
Organization for Standardization, 1998). Participants were informed that consumer percep-
tions and behavior were being examined and that several measurements of different environ-
mental parameters were taken during the experiment.   
After entering the laboratory, participants were placed in one of three workplaces. According-
ly, up to three persons were able to simultaneously take part in the experiment. Every work-
place was equipped with a conventional personal computer. After a period of acclimatization, 
participants’ affiliation motive10 was assessed implicitly in order to test our hypotheses. Af-
terwards, participants evaluated given products, judged salespersons in video interactions, 
and assessed products in TV commercials. Finally, participants were thanked, debriefed, and 
rewarded. 
Acclimatization period. In order to accurately measure the room’s temperature effects on hu-
man temperature sensation, the first 40 minutes of the experiment served as an acclimatiza-
tion period (Kenshalo, 1970; Kolb et al., 2012; McIntyre, 1980). During the first half of the 
acclimatization period, participants answered several questions about their shopping habits 
and regular behavior as consumers (i.e., the frequency of going shopping, preferred places to 
                                                 
10
 Besides affiliation motive, participants’ arousal as well as explicit and implicit affect were meas-
ured. More details about these three measures are presented in Appendix A.  
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shop, planned purchases within the next six months, and their expertise and familiarity with 
several classes of products). During the second half of the acclimatization period, they filled 
out several personality questionnaires and answered a number of demographic questions.  
Affiliation motive. As an implicit measure of participants’ motives, seven pictures of the Mul-
ti-Motive Grid (MMG; Schmalt, Sokolowski & Langens, 2000; Sokolowski et al., 2000; for 
its application in the context of temperature, see Kolb et al., 2012) were displayed to partici-
pants. In the MMG, every motive is assessed according to its hope and fear components 
(Sokolowki et al., 2000). In terms of the affiliation motive, both hope of affiliation and fear of 
rejection scores were calculated. Pictures displayed ambiguous situations with a set of state-
ments below them (assessing achievement, affiliation, and power motives). Then, participants 
were asked to indicate whether or not each statement applied to the picture. For these purpos-
es, they were instructed to empathize with any of the persons on the picture. To ensure more 
detailed responses, we modified the response format by using a continuous Likert-type scale 
ranging from 1 (doesn’t fit at all) to 7 (fits very well) (cf. Kolb et al., 2012).  
Product evaluations on the basis of photos. Participants evaluated eight products presented 
on photos. For a comprehensive examination of temperature effects on products, the products 
were selected to represent all quadrants of the FCB Grid – a model that classifies product 
purchases on the basis of two dimensions: involvement and thinking/feeling (Ratchford, 
1987; Vaughn, 1980, 1986). All products were pretested (Npretest = 16) and selected based on 
these two dimensions. In addition, pretesters indicated the price they would spend and their 
likelihood to purchase the given products. As a result, the high involvement/thinking category 
was represented by a refrigerator and a digital camera; a dust mop and a sponge stood for the 
low involvement/thinking category; a bottle of wine and a board game were selected as high 
involvement/feeling products; and the low involvement/feeling category was represented by a 
steak sauce and potato chips.  
To control for influences of brand familiarity, all information about the original brand and 
model were digitally removed from the photo. Instead, fictional information about the mod-
el's name, manufacturer, and product details was given below the photo. In the present exper-
iment, participants were asked to evaluate the products with respect to several attributes 
(quality, design, durability, and originality) on a semantic differential (Osgood, Suci, & 
Tannenbaum, 1957). All items used in this task are specified in Appendix B. By answering 
the item “I like the product” on a 7-point Likert-scale ranging from 1 (strongly disagree) to 7 
(strongly agree), every product was also evaluated globally.  
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In addition, anticipated behavior toward every product was assessed with the following items: 
First, the desire to own the product was assessed with the item “I need to own the product”. 
This item was answered on a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly 
agree). Second, participants were asked to anticipate their likelihood to purchase the present-
ed product with the following item: “Assuming that you need a [for example] refrigerator: 
How likely would you purchase the presented product?" Answers were given on a 7-point 
scale ranging from 1 (very unlikely) to 7 (very likely). Third, participants' tendency to rec-
ommend a product to their peer group was measured with the item “How likely would you 
recommend this product to a good friend?” This item was answered on a 7-point scale rang-
ing from 1 (very unlikely) to 7 (very likely).  
In this experiment, all products were not evaluated differently as a function of their FCB Grid 
category, all F < 2.26, all p > .082. Moreover, no interaction effect was found with tempera-
ture condition, all F < 1.21, all p > .53. Accordingly, scores were calculated by averaging 
items for all products (independently of their position on the FCB Grid).  
Evaluation of salespersons. Participants watched two videos of sales interactions. Videos 
were made to train sales personnel (Mössinger & Gellert, 2009). Video 1 (with a length of 
about one minute) showed a saleswoman conducting a sales conversation over the telephone. 
Video 2 (with a length of one minute and 49 seconds) showed a salesman interacting face-to-
face with a customer. Participants were asked to wear earphones in order to hear the conver-
sations. After each video, participants were asked to judge the salesperson with regard to his 
or her intelligence, creativity, and efficiency. These variables represent the universal dimen-
sion of competence in social cognition (Fiske et al., 2006). Accordingly, by averaging these 
items from Video 1 and Video 2, a total competence score was created (see Appendix C). In 
addition, participants indicated their willingness to start a sales conversation with the sales-
person (“How willing are you to start a sales conversation with the saleswoman in the vid-
eo?”) and to buy something from the salesperson in the video (“How willing are you to buy 
something from this salesperson?”). All ratings were assessed on a 7-point scale ranging from 
1 (not at all) to 7 (very).   
Product evaluations on the basis of commercials. Participants were shown six TV commer-
cials. While three advertising spots conveyed a feeling of interpersonal warmth (cf. Aaker et 
al., 1986), three commercials did not. Commercials were selected based on a pretest (Npretest = 
10). Pretesters judged 21 advertising spots in terms of interpersonal warmth (i.e., how affec-
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tionate, emotional, and warm-hearted the commercial was). All ratings were conducted on 7-
point Likert-scales.  
For this experiment, only commercials were selected that were clearly identified as interper-
sonally neutral or warm. The selected commercials included spots promoting a car, a bar of 
chocolate, and a cellphone provider. For example, the interpersonally neutral bar of chocolate 
spot focused the product without any social interactions (the spot only focused on the sensual 
taste of the product without any person being involved). In contrast, the interpersonally warm 
bar of chocolate spot focused on friends helping each other and enjoying chocolate together.   
After having watched a commercial, the same two questions were answered as in the product 
evaluation task: “How likely would you purchase the presented product?” and “How likely 
would you recommend this product to a good friend?” Again, these questions were answered 
on a 7-point scale ranging from 1(very unlikely) to 7 (very likely). To control for knowledge 
of commercials and products, participants were also asked whether they had seen the com-
mercial before (yes/no) and whether they knew the promoted product or another product of 
the brand (yes/no). For each commercial, temperature effects on the dependent variables re-
mained stable when these two variables were considered as covariates.   
Manipulation check. Finally, we conducted a manipulation check. Participants estimated the 
ambient temperature (in degrees Celsius) by using an open response format.  
Data treatment. When conducting research on temperature effects, important variables must 
be considered that might affect participants’ temperature sensation. In this regard, exposure 
duration (Hancock et al., 2007; Pilcher et al., 2002), outdoor temperature, participants’ cloth-
ing (ASHRAE, 2010), age, and sex (Karjalainen, 2007; Taylor et al., 1995), as well as indi-
vidual preferences in terms of thermal comfort (Fanger 1972, 1973) should be considered. In 
order to control for these factors' influence of, the following covariates were entered into the 
analyses: participants’ age, sex, and clothing (coded by the experimenter on a visual scale 
ranging from 1 (summer attire; i.e., wearing open shoes, short pants, with arms uncovered) 
to 8 (winter attire; wearing shoes, long pants, a warm jacket and a scarf), exposure duration 
(i.e., the time participants took to complete the experiment), outdoor temperature, and partic-
ipants’ ratings of the pleasantness of the ambient temperature in the laboratory (conducted on 
a 7-point scale ranging from 1 [very unpleasant] to 7 [very pleasant]). In order to test Hy-
potheses 3 to 9, we conducted one-way Analyses of Co-variance (ANCOVAs) with tempera-
ture condition as independent variable and the above-mentioned variables as covariates. Be-
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cause we hypothesized that ambient temperature effects are driven by lower temperatures, we 
performed contrast analyses by contrasting the low temperature condition with the other two 
conditions (low temperature condition versus medium temperature and high temperature con-
dition).  
Results and Discussion 
Means, standard deviations, and ANCOVA results for all dependent variables are displayed 
in Table 4. Moreover, intercorrelations are presented in Table 5. In addition to these varia-
bles, results for further psychological variables (participants’ explicit and implicit affect and 
arousal) are displayed in the supplementary material.  
 
Table 4 
M SD M SD M SD p η² p 
Manipulation check
Estimation of ambient temperaturea 17.67 1.64 19.94 1.51 22.69 2.75 47.58 <.001 .45
Hope of affiliation 4.37 0.87 4.01 0.78 4.22 0.83 5.27 .006 .08
Fear of rejection 4.64 1.01 4.23 0.97 3.80 1.15 6.31 .003 .10
Quality 5.17 0.58 4.74 0.76 4.90 0.66 3.36 .038 .05
Design 4.64 0.60 4.28 0.68 4.46 0.82 3.02 .053 .05
Durability 5.15 0.62 4.78 0.64 5.04 0.75 5.23 .007 .08
Originality 3.89 0.71 3.46 0.65 3.58 0.82 5.17 .007 .08
Global product evaluation 4.63 0.78 4.39 0.73 4.29 0.86 2.10 .127 .04
Desire to posess the product 4.09 0.75 3.65 0.80 3.61 1.08 3.88 .023 .06
Likelihood to purchase the product 4.02 0.95 3.50 0.80 3.58 1.02 5.28 .006 .08
Likelihood to recommend the product 3.97 0.94 3.18 0.93 3.43 0.98 7.40 .001 .11
Evaluation of salespersons
Competence 5.16 0.95 4.81 0.92 4.97 0.76 3.94 .022 .06
Willingness to start a sales conversation 4.83 1.39 4.47 1.34 4.27 1.41 3.54 .032 .06
Willingness to buy something 4.55 1.46 4.13 1.33 4.15 1.32 2.38 .097 .04
Product evaluation (interpersonally neutral commercials)
Likelihood to purchase the product 3.62 1.26 3.01 1.07 3.33 1.66 1.98 .143 .03
Likelihood to recommend the product 4.00 1.06 3.09 1.23 3.38 1.69 2.65 .075 .04
Product evaluation (interpersonally warm commercials)
Likelihood to purchase the product 4.36 1.32 3.90 1.28 3.78 1.26 3.95 .022 .06
Likelihood to recommend the product 4.56 1.28 3.78 1.51 3.81 1.33 4.64 .012 .07
Means, Standard Deviations, and One-way ANCOVA Results for Low, Medium and High Ambient Temperatures and all Dependent Variables in 
Experiment 2 




Note.  N  = 126. Higher values indicate a stronger tendency on the respective variable.
aIn °C. Real operative ambient temperature was M  = 20.7°C (SD  = 1.0) in the low, M  = 23.7°C (SD  = 0.4) in the medium and M  = 26.8°C (SD  = 0.6) in 










1 Estimation of ambient temperature ― -.10 -.29 ** -.11 -.17 -.05 -.25 ** -.19 * -.26 ** -.26 ** -.33 ** -.05 -.18 * -.13 -.03 -.19 * -.15 -.25 **
2 Hope of affiliation ― .02 .18 * .17 .12 .25 ** .25 ** .34 ** .23 ** .21 * .01 .07 .07 .25 ** .22 * .20 * .21 *
3 Fear of rejection ― .06 .06 .09 .06 .21 * .19 * .13 .09 .10 .20 * .22 * -.01 .04 .13 .15
4 Quality ― .69 ** .56 ** .49 ** .62 ** .50 ** .41 ** .45 ** .32 ** .37 ** .36 ** .30 ** .32 ** .31 ** .39 **
5 Design ― .54 ** .59 ** .65 ** .58 ** .49 ** .59 ** .20 * .37 ** .34 ** .38 ** .44 ** .36 ** .44 **
6 Durability ― .38 ** .42 ** .37 ** .41 ** .47 ** .35 ** .37 ** .41 ** .22 * .26 ** .23 ** .31 **
7 Originality ― .56 ** .58 ** .50 ** .52 ** .35 ** .35 ** .33 ** .52 ** .50 ** .34 ** .36 **
8 Global product evaluation ― .77 ** .58 ** .58 ** .19 * .37 ** .37 ** .42 ** .45 ** .40 ** .46 **
9 Desire to posess the product ― .72 ** .67 ** .23 ** .37 ** .38 ** .41 ** .47 ** .44 ** .52 **
10 Likelihood to purchase the product ― .72 ** .32 ** .45 ** .46 ** .36 ** .37 ** .42 ** .39 **
11 Likelihood to recommend the product ― .30 ** .33 ** .36 ** .31 ** .47 ** .34 ** .50 **
Evaluation of salespersons
12 Competence ― .66 ** .66 ** .22 * .18 * .20 * .21 *
13 Willingness to start a sales conversation ― .87 ** .31 ** .26 ** .39 ** .34 **
14 Willingness to buy something ― .27 ** .28 ** .31 ** .30 **
Product evaluation (socially neutral commercials)
15 Likelihood to purchase the product ― .87 ** .54 ** .51 **
16 Likelihood to recommend the product ― .54 ** .64 **
Product evaluation (socially warm commercials)
17 Likelihood to purchase the product ― .86 **
18 Likelihood to recommend the product ―
Intercorrelations Between all Dependent Variables in Experiment 2 
2Variable
Affiliation motive
Note.  N  = 126.
*p  < .05. **p  < .01.
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Manipulation check  
For the manipulation check (estimation of ambient temperature), a contrast analysis revealed 
that participants in the low temperature condition estimated ambient temperature to be lower 
compared to the medium temperature condition, F = (1, 117) = 22.08, p = < .001, η²p = .16. 
Another significant contrast emerged when comparing the high temperature condition to the 
medium temperature condition. Participants in the high temperature condition indicated am-
bient temperature to be higher than participants in the medium temperature condition, F = (1, 
117) = 36.68, p = < .001, η²p = .24. This indicates their awareness of sitting in a relatively 
cold or warm room. 
Affiliation motive 
In terms of the affiliation motive, a contrast analysis revealed significant differences in hope 
of affiliation scores between participants in the low temperature condition and those in the 
other two conditions, F(1, 117) = 8.40, p = .004, η²p = .07. A significant contrast was also 
found with regard to participants’ fear of rejection, F(1, 117) = 7.25, p = .008, η²p = .06. Par-
ticipants in rooms with a low temperature had higher hope of affiliation scores and higher 
fear of rejection scores than participants in rooms with a medium and high temperature, 
thereby confirming Hypotheses 3a and 3b.  
Product evaluations on the basis of photos  
Contrast analyses showed that participants in the low temperature condition evaluated prod-
ucts differently than participants in the other two conditions: They assessed products to be of 
higher quality, F(1, 117) = 5.52, p = .020, η²p = .05, to be more attractive, F(1, 117) = 4.78, p 
= .031, η²p = .04), to be more durable, F(1, 117) = 7.49, p = .007, η²p = .06, and more original, 
F(1, 117) = 9.59, p = .002, η²p =  .08. Hence, Hypotheses 4a – 4d are fully supported.  
With regard to the global product evaluation item, a contrast analysis revealed a significant 
difference between the low ambient temperature condition and the medium/high ambient 
temperature condition, F(1, 117) = 3.97, p = .049, η²p = .03. In the low temperature condition, 
participants indicated a stronger liking for the product than participants in the other two tem-
perature conditions. Accordingly, Hypothesis 4e is confirmed.  
Moreover, contrast analyses revealed significant differences for how participants would be-
have toward products: participants in rooms with a low temperature reported a greater desire 
to own the products, F (1, 117) = 7.75, p = .006, η²p = .06, as well as a greater likelihood to 
purchase them, F(1, 117) = 10.01, p = .002, η²p = .08, and to recommend them to a good 
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friend, F(1, 117) = 13.24, p < .001, η²p = .10. Accordingly, our findings confirm Hypotheses 
5a–5c.  
Evaluation of salespersons  
Regarding the competence measure, a contrast analysis showed a significant difference be-
tween the low and the medium/high temperature condition, F(1, 117) = 7.55, p = .007, η²p = 
.06. Participants in the low temperature condition perceived the salespersons in the videos as 
more competent than participants in the medium and high temperature condition. According-
ly, Hypothesis 6 is supported. Moreover, significant contrasts were found in terms of partici-
pants' willingness to start a sales conversation with the salespersons from the video, F(1, 117) 
= 6.68, p = .011, η²p = .05. Findings confirm Hypothesis 7a that participants indicate a higher 
willingness to interact with sales personnel at a low temperature compared to a medium and 
high ambient temperature. In addition, participants in the low temperature condition reported 
a higher willingness to buy something from a salesperson than participants in the medium and 
high temperature condition, thereby confirming Hypothesis 7b, F(1, 117) = 4.75, p = .031, η²p 
= .04.  
Product evaluations on the basis of commercials  
We tested Hypotheses 8a–8b by means of one-way repeated measures ANCOVAs with tem-
perature condition as a between-subjects factor and degree of interpersonal warmth (i.e., in-
terpersonally warm versus neutral spots) as a within-subjects factor.  
Interpersonally warm spots did not differ significantly from interpersonally neutral spots in 
terms of the likelihood to purchase the products or the likelihood to recommend them to a 
good friend, all F < 1, all p > .53.  
Regarding the between-subjects factor (temperature condition), however, ambient tempera-
ture marginally influenced the likelihood to purchase the products, F(2, 117) = 2.89, p = .060, 
η²p = .05. A contrast analysis revealed significant differences between participants in rooms 
with a low temperature and those in rooms with a medium and high temperature, F(1, 117) = 
5.23, p = .024, η²p = .04. They indicated a greater likelihood to purchase promoted products 
than people in the other two conditions, thereby confirming Hypothesis 8a. In addition, tem-
perature condition significantly influenced the likelihood to recommend the promoted prod-
ucts to a good friend, F(2, 117) = 3.74, p = .027, η²p = .06. As a contrast analysis showed, the 
likelihood to recommend the product was greater for participants in the low temperature con-
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dition than for those in the medium and high temperature condition, F(1, 117) = 7.00, p = 
.009, η²p = .06. Accordingly, Hypotheses 8b is supported.  
Following Hypothesis 9, we assumed ambient temperature effects on consumer judgments to 
be greater when commercials convey a feeling of interpersonal warmth. However, no signifi-
cant interaction effects were found for any of the dependent variables, all F < 1.78, all p > 
.17. Accordingly, Hypothesis 9 is rejected.  
Mediating effects on consumer behavior  
To explain the temperature effects on consumer behavior, we tested a mediational model with 
both hope of affiliation and fear of rejection as potential mediators. The hypothesized model 
is displayed in Figure 1. The independent variable was a newly created dummy-coded varia-
ble contrasting the low temperature condition (= 1) with the medium/high temperature condi-
tions (= 0). We used this new single variable instead of two dummy-coded variables because 
all previous hypothesis tests had shown that temperature effects were driven by low tempera-
ture and in order to keep the model as simple as possible. 
 
The dependent variable was a newly-created index of consumer behavior. For this index, we 
averaged all variables indicating behavioral tendencies. More specifically, these were the 
desire to own a product as well as the likelihood of purchasing it and of recommending it; the 
willingness to start a conversation with a salesperson and to buy something from him or her; 
and the likelihood of purchasing a product presented in a commercial and of recommending 
that product. This index is not meant to represent a clear-cut psychological concept, but to 
give an indication of general consumer behavioral tendencies. In order to test the dimension-
ality of this index, we ran an exploratory principal axis factor analysis with the number of 
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Figure 1. Mediation of the temperature effect on consumer behavior through hope 
of affiliation and fear of rejection. Unstandardized coefficients (and their standard 
errors) are displayed. Control variables are not displayed. Low temperature was 
coded as 1 and medium/high temperature as 0.
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factors fixed to one. Results showed that one factor with an eigenvalue of 3.94 explained 
56% of the variance and that all items had factor loadings above .56. The internal consistency 
of all consumer behavior items was α = 87. Thus, we had empirical support for creating this 
new index. In our model test, we also included all previously used control variables.  
In order to test the direct and indirect effects in this model, we bootstrapped them using an 
SPSS version of a macro created by Preacher and Hayes (2008). All unstandardized coeffi-
cients (and their standard errors) are displayed in Figure 1. The point estimates and the 95% 
bias-corrected confidence intervals of the indirect effects are listed in Table 6. Point estimates 
are the product of the unstandardized coefficients – and would also have been found if we 
had used Baron and Kenny's (1986) more traditional causal steps method of testing media-
tion. 
When these two mediators were introduced into the model, the direct effect of low tempera-
ture on consumer behavior was reduced from .77 (p < .001) to .61 (p = .005), but remained 
significant. As one can see in Table 6, the total indirect effect was .17. Its confidence interval 
did not contain 0, which indicates that the total indirect effect is larger than 0. Thus, accord-
ing to our assumptions, together, hope of affiliation and fear of rejection mediated the effect 
of low temperature (vs. medium/high temperature) on consumer behavior. 
 
A more detailed examination of both specific indirect effects showed that all coefficients 
were, as predicted, positive. Only hope of affiliation can be regarded as a mediator because 
the confidence interval of its indirect effect did not contain 0. Fear of rejection did not con-
tribute significantly to the indirect effect above and beyond the effect of hope of affiliation. In 
sum, participants in the low temperature condition experienced a stronger hope of affiliation 
Table 6 
Mediation of the Temperature Effect on Consumer Behavior through Hope of Affiliation and 
Fear of Rejection 
 
Product of  
coefficients 
Bootstrapping 
BC 95% CI 
Indirect effects Point estimate SE  Lower Upper 
Hope of affiliation .12 .06  .03 .27 
Fear of rejection .05 .05  -.03 .19 
TOTAL .17 .08  .05 .38 
Note. BC = bias-corrected. CI = confidence interval. 1000 bootstrap sample. 
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than participants in the medium and high temperature conditions, which led to an increase in 
consumer behavior. All in all, our analyses support Hypothesis 10, which states that the effect 
of ambient temperature on consumer behavioral tendencies is mediated by participants’ hope 
of affiliation. 
To conclude, this experiment indicates that ambient temperature impacts consumer judgment 
and behavioral tendencies – even within a zone of thermal comfort. As demonstrated in the 
mediating model, lower temperatures caused an elevated desire for affiliation, which in turn 
was positively related to customers' behavioral tendencies.  
 
General Discussion 
Based on recent research on embodied cognition (Bargh & Shalev, 2012; Ijzerman & Semin 
2009, 2010; Kolb et al., 2012; Williams & Bargh, 2008; Zhong & Leonardelli, 2008), this 
research was the first to systematically investigate the effects of primed and physically ma-
nipulated room temperature on consumer judgment and behavior. Our findings from Experi-
ment 1 show that people primed with the concept of coldness have a stronger desire to 
promptly make a purchase than people primed with the concept of warmth or in a control 
condition. They indicated to invest less time in searching for alternative products, reported a 
lower drive to visit other shops, and would have bargained less aggressively before making a 
purchase. In Experiment 2, we found that people in rooms with a low temperature (20.7°C 
[69.3°F]) evaluated salespersons and products more positively and indicated higher degrees 
of approach behavior than people in rooms with a medium (23.7°C [74.7°F]) and high tem-
perature (26.8°C [80.2°F]). More specifically, they judged salespersons to be more compe-
tent, were more willing to interact and to buy something from salespeople, evaluated products 
on photos more positively (regarding their quality, design, durability, originality, and the 
global product evaluation), indicated a greater desire to own the products, as well as a greater 
likelihood to purchase and recommend the products to a good friend. In addition, the same 
behavioral tendencies were found at lower temperatures when products in commercials were 
evaluated. Effects were mediated by participants’ hope of affiliation, which was found to be 
elevated at lower temperatures.  
Our findings are consistent with recent embodied cognition literature on temperature effects. 
Because lower temperatures are unconsciously associated with social exclusion and loneli-
ness (Bargh & Shalev, 2012; Zhong & Leonardelli, 2008), people should try to initiate ac-
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tions in order to self-regulate this negative feeling. This leads to an increased need for affilia-
tion and an elevated interest in self-regulation activities (Bargh & Shalev, 2012; Kolb et al., 
2012). In this regard, our research demonstrates that temperature impacts consumer judg-
ments and behavior. Making a purchase may be an effective activity to respond to an unmet 
desire for social warmth and, as suggested by Thayer, Newman, and McClain (1994), a good 
strategy of self-regulation. Another contribution of the present research is our mediating 
model, which underpins our reasoning from an embodied cognition perspective. Meyer, 
Schnall, Schwarz, and Bargh (in press) emphasized the importance of embodied cognition 
research to further explore its mediators and boundary conditions. The present paper is the 
first in embodied cognition research to demonstrate a mediating effect on the relationship 
between temperature and behavioral tendencies. Prior research investigating temperature ef-
fects on peoples’ affiliation motive, did not report a mediational effect (Bargh & Shalev, 
2012; Kolb et al., 2012). By demonstrating that hope of affiliation acted as a mediator for 
temperature effects on consumers' behavioral tendencies, the present paper provides further 
support for an embodied cognition perspective on thermal effects.  
By considering thermal effects on consumers, the present paper complements recent findings 
on temperature effects on service and sales personnel (Kolb et al., 2012). Accordingly, first 
(psychological) insights into thermal influences on both actors in retail settings (i.e., salesper-
sons and customers) are provided. Consistent with Kolb et al. (2012), temperature effects on 
consumers were also found to be elevated at lower temperatures. 
With regard to consumer research, our two experiments suggest that the role of ambient tem-
perature as an atmospheric variable must be reconsidered. Prior research has proposed that 
temperature only has a considerable effect on consumers at uncomfortable and extreme levels 
(e.g., Andrus, 1986; Baker & Cameron, 1996; Bitner, 1992; Wakefield & Baker, 1998). 
However, as revealed by our studies, temperature significantly impacts consumer judgments 
and behavioral tendencies even within a zone of thermal comfort. We divided a zone of ther-
mal comfort (ASHRAE, 2010) into three distinctive temperature ranges. Owing to our focus 
on thermal comfort, the transferability of our findings to the retail setting is ensured. Hence, 
ambient temperature could be adjusted to a lower level within the ASHRAE (2010) comfort 
zone to create a retail atmosphere yielding both positive effects for customers, employees, 
and the shop.  
For the integration of our findings into the existing literature, some points need to be men-
tioned. The manipulation check in Experiment 2 showed that participants were aware of sit-
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ting in a relatively cold or warm room. Thus, they became conscious of the manipulation it-
self. According to embodied cognition research, people may be aware of a physical tempera-
ture experience; what is unconscious, however, is the psychological impact of this physical 
experience (Bargh, 1992; Wilson & Brekke, 1994). Accordingly, during the debriefing, only 
two participants indicated that the experiment might examine temperature effects on psycho-
logical processes while all other participants were unaware of this. 
In addition, it was surprising that ambient temperature effects on consumer judgments were 
not greater when commercials conveyed a feeling of interpersonal warmth (see the rejected 
Hypothesis 9). Although there is empirical evidence that watching TV may be used to com-
pensate for feelings of loneliness (e.g., Jonason, Webster, & Lindsey, 2008) we could not 
confirm this for TV commercials. The effect sizes in Table 4, however, reveal that tempera-
ture effects are greater for interpersonally warm commercials than interpersonally neutral 
commercials. It is probable that using only three interpersonally warm and three interperson-
ally neutral spots was not sufficient for demonstrating the hypothesized interaction effect. 
Additionally, the sample size was probably too small to detect this relatively small effect. By 
considering a larger number of interpersonally warm and neutral TV commercials and larger 
sample sizes, future research should investigate whether temperature effects on consumers 
vary as a function of a commercial’s social warmth. 
Some limitations of our research need to be discussed. First, the parallel findings from a 
priming study and a room temperature study suggest – along with other findings in this field 
– that there is a common psychological mechanism driving these effects. In Experiment 2, we 
found one such mechanism, namely affiliation motivation. However, it is not clear if there are 
other mechanisms that also mediate temperature effects on consumer behavior. In order to 
bring research on embodied temperature effects forward, more research on the underlying 
mechanisms of embodied cognition is needed. 
Moreover, several boundary conditions may be of interest in terms of consumer behavior. For 
example, the relationship between temperature and consumer behavior may be moderated by 
the type of consumer (e.g., whether the consumer is rather hedonistic, brand-conscious, or 
impulsive; or how important contact with salespeople and other customers is to the custom-
er), consumer habits (e.g., where, how often, and for how long a consumer goes shopping) or 
other consumer-related variables (e.g., budgets for shopping). These complex relationships 
should be further investigated by future research. 
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Second, although we assessed variables that were as close as possible to actual behavior in a 
lab experiment, actual purchasing behavior in a retail environment needs to be investigated. 
Therefore, in addition to laboratory experiments, future research needs to conduct field stud-
ies. Temperature effects should be examined in several settings and for many different de-
pendent variables. For example, to produce temperature effects on people’s judgments and 
behavior, it is not compulsory to manipulate ambient temperature; they can also be triggered 
by a physical priming procedure (e.g., Williams and Bargh, 2008). Accordingly, a distribu-
tion of free samples (e.g., of cold versus warm drinks) at the point of sale might influence 
consumer judgments and behavior as well.  
The present research suggests that ambient temperature may directly affect consumers by 
means of an elevated affiliation motive and the initiation of self-regulation processes. Addi-
tionally, it may also indirectly influence consumer behavior. Owing to an increased hope of 
affiliation, consumers in lower temperatures may not only be more interested in interacting 
with sales personnel (as found in Experiment 2), but also in interacting with other customers. 
Research demonstrated that other customers play an important role in terms of how a retail or 
service situation is experienced (e.g., Grove & Fisk, 1997; Martin & Pranter, 1989; 
Söderlund, 2011). Proximity to and interaction with other customers may positively influence 
customers in a need for interpersonal contact. Consequently, potential temperature effects on 
how other consumers are perceived may, in turn, influence consumer behavior indirectly.   
In addition, Kolb et al. (2012) showed that a lower ambient temperature within a zone of 
thermal comfort also increases salespersons' customer orientation. Customer orientation is 
related to customer satisfaction and higher revenues (Goff, Boles, Bellenger, & Stojack, 
1997; Grizzle, Zablah, Brown, Mowen, & Lee, 2009). Accordingly, consumer judgments and 
behavior may be once more impacted by the behavior of the salesperson. A retail store’s am-
bient temperature may thus impact consumer judgments and behavior in many ways. Conse-
quently, the right ambient temperature in a retail setting is assumed to have the power to pro-
duce a favorable interplay between customers and salespersons. Future research needs to fo-
cus on these complex relationships.   
Conclusions 
The proposition that temperature may only affect consumers at extreme and uncomfortable 
levels (e.g., Andrus, 1986; Baker & Cameron, 1996; Bitner, 1992; Wakefield & Baker, 1998) 
needs to be reconsidered in the light of the present results. Even temperatures within a zone 
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of thermal comfort (ASHRAE, 2010) may significantly impact consumers' judgments and 
behavioral tendencies. In this regard, lower temperatures (like 20.7°C [69.3°F] in Experiment 
2) may positively impact consumers’ judgments and behavior (compared to higher tempera-
tures within a zone of thermal comfort). By means of existing heating and air conditioning 
systems shops could create an atmosphere that is both comfortable for customers and sales-
persons and beneficial for sales. Although further research on temperature effects on con-
sumers is required, our findings open up new possibilities to create a shopping environment 
that positively impacts customers’ judgments of products and salespeople as well as consum-
er behavior. 
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Abstract 
 
Numerous studies have demonstrated how temperature can affect perceptual, cognitive and 
psychomotor performance (e.g., Hancock et al., 2007). We extend this research to interper-
sonal aspects of performance, namely service employees’ and salespeople’s customer orienta-
tion. We combine ergonomics with recent research on social cognition linking physical with 
interpersonal warmth/coldness. In Experiment 1, a scenario study in the lab, we demonstrate 
that student participants in rooms with a low temperature showed more customer-oriented 
behavior and gave higher customer discounts than participants in rooms with a high tempera-
ture – even in zones of thermal comfort. In Experiment 2, we show the existence of alterna-
tive possibilities to evoke positive temperature effects on customer orientation in a sample of 
126 service and sales employees using a semantic priming procedure. Overall, our results 
confirm the existence of temperature effects on customer orientation. Furthermore, important 
implications for services, retail and other settings of interpersonal interactions are discussed. 
 
Keywords: temperature, customer orientation, interpersonal performance, helping behavior 
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Introduction 
In recent decades, temperature effects on various aspects of human performance have gained 
maximum interest as research topic. Impacts were found in office-settings (Federspiel et al., 
2004; Niemelä, Hannula, Rautio, Reijula, & Railio, 2002), sports (Sparks, Cable, Doran, & 
Maclaran, 2005; Webster, Holland, Sleivert, Laing, & Niven, 2005), and laboratory experi-
ments (Griffiths & Boyce, 1971; Lan, Lian, & Pan, 2010; Muller, Ryan, Kim, Muller, & 
Glickman, 2011; Vickroy et al., 1982; Wyon, 1974).   
Nevertheless, temperature effects on interpersonal aspects of performance, for example, the 
customer orientation of service employees, have not yet been examined. To satisfy custom-
ers, employees need to understand customer needs and to actively provide help (Bitner et al., 
1990; Saxe & Weitz, 1982). Owing to the importance of employee-customer encounters in 
services, this interaction is called ‘the moment of truth’ (Carlzon, 1987). This moment is 
more than an interaction between employee and customer – it is also an interaction between 
people and a system (Drury, 2003). In addition, the service encounter is of enormous eco-
nomic importance. Services account for 70% of all OECD11 countries’ added value, with this 
percentage still increasing (OECD, 2005). Accordingly, knowledge of the relationship be-
tween temperature and interpersonal performance in services is crucial for ergonomists. It has 
wide-ranging implications for all settings of employee-customer interactions.  
In our research, we combine ergonomics with the study of interpersonal interactions. Accord-
ingly, to approach this topic, both ergonomics and findings from related disciplines, such as 
social psychology, are necessary. By examining temperature effects on customer orientation, 
we aim to extend temperature research to social processes in service, retail and other settings 
of interpersonal interactions. Instead of considering temperature as a stressor, we investigate 
temperature effects on customer-oriented behaviors within a zone of thermal comfort. There-
fore, our research is applicable to various settings of employee-customer interactions. 
Temperature Effects on Performance 
Classic findings on the effects of temperature on performance are mainly based on extremes 
(e.g., Grether, 1973). Temperature is regarded as a possible stressor, which inhibits perfor-
mance beyond certain extreme thresholds. From a theoretical perspective, Hancock and 
Warm (1989) proposed the ‘extended-U model’ describing the relationship between (envi-
                                                 
11
 Organisation for Economic Co-operation and Development. 
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ronmental) stressors, physiological and psychological adaptability, and performance. Be-
tween certain thresholds, people can compensate stressors effectively; the shape of the rela-
tionship between stressors and performance is regarded as relatively stable (like a plateau; 
Hancock & Warm, 1989). Within this zone of successful compensation, a smaller area is de-
fined as zone of comfort where compensation is performed easily (Hancock & Warm, 1989). 
With more extreme stress levels, psychological and physiological adaption becomes more 
difficult leading to radical decreases in performance on the plateau’s shoulders. This charac-
terises Hancock’s and Warm’s (1989) proposed curve as inverted U with a central relatively 
stable plateau region. As Hancock and Vasmatzidis (1998) highlight, the most sensitive 
measure of thermal stress effects on the individual worker is a variation in performance.   
Applying a meta-analytic approach, Hancock et al. (2007) and Pilcher et al. (2002) found 
evidence that both heat and coldness have negative impacts on performance beyond certain 
thresholds. Both groups of researchers identified thresholds of about 10°C (50°F) or lower 
and 30°C (86°F) or higher, which lead to performance decrements. Between these thresholds, 
findings are inconsistent.  
However, it is of great practical relevance to investigate temperature effects within a comfort 
zone. The lower limit of the ASHRAE12 comfort zone is approximately 20°C (68°F) for peo-
ple in typical clothing when the outdoor environment is relatively cold and 28°C (82.4°F) for 
people in typical clothing when the outdoor environment is relatively warm (ASHRAE, 
2010). These values are mainly based on sitting or relaxed standing activities. If service and 
sales interactions involve more physical activity, both comfort temperature limits may be 
reduced to lower temperatures (ASHRAE, 2010). These temperature recommendations corre-
spond to most service and retail environments. Presumably, more extreme temperatures are 
only found in rare cases.  
In previous temperature studies, performance was mainly assessed using perceptual, cogni-
tive or psychomotor performance tasks (Hancock et al., 2007; Pilcher et al., 2002). These 
types of performance allow for conclusions in various fields of working life (e.g., for office 
work or manufacturing). With regard to the performance of service employees dealing with 
customers, conclusions may be limited.  
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Customer Orientation as Interpersonal Performance 
Interpersonal performance, such as effective responses to customers’ requests and problems, 
might be more relevant in service interactions. Recognizing and effectively responding to 
customer needs leads to customer satisfaction (Bitner et al., 1990). Moreover, perceived em-
ployee effort positively impacts customers’ satisfaction with the service (Mohr & Bitner, 
1995). Consequently, service employees and sales personnel need to show some kind of in-
terpersonal performance, i.e., understanding the customer and actively providing help. This 
interpersonal performance towards customers is often subsumed under the term ‘customer-
oriented behavior’. Saxe and Weitz (1982, p. 344) define customer orientation as “a desire to 
help customers make satisfactory purchase decisions”. This also involves efforts to match 
customers’ interests and to satisfy their needs (Saxe & Weitz, 1982). Several studies have 
found salespeople’s and service providers’ customer orientation to be positively related to 
outcomes such as customer satisfaction and revenues of business units (Goff et al., 1997; 
Grizzle et al., 2009).  
Temperature effects on interpersonal aspects of performance, for instance service employees’ 
customer orientation, have not yet been examined. As proposed in recent research, ergonom-
ics can contribute considerably to optimizing service interactions and enhancing service qual-
ity (Drury, 2003; Dul & Neumann, 2009; Karapetrovic, 1999). According to the International 
Ergonomics Association (IEA) (2009, p. 6), ergonomics should “optimize human well-being 
and overall system performance”. Transferring this to our matter of interest, temperature 
should ensure both the comfort of involved parties and support employees in successfully 
interacting with customers. The former goal is in line with our endeavor to focus on tempera-
ture levels within a zone of thermal comfort. In order to put the latter aspect into action (i.e., 
enhancing customer orientation), a better understanding of temperature effects on interper-
sonal processes is necessary. For this purpose, we first shed light on findings of related disci-
plines like social psychology.  
Temperature Effects on Interpersonal Processes 
Past research examining temperature effects on interpersonal processes has conceptualized 
temperature as a thermal stressor. While temperature was found to impact aggression (Ander-
son et al., 1996; Bell, 2005; Vrij et al., 1994), the exact shape of the relation is still unclear. In 
addition, heat turned out to reduce people’s attraction to one another (e.g., Griffitt, 1970; 
Griffitt & Veitch, 1971). However, temperature levels leading to such interpersonal effects 
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are more extreme (30°C/86°F and higher) than normal service and retail environment tem-
peratures.  
For our research, recent findings in social cognition are more helpful in understanding tem-
perature effects on social processes. In this field, researchers have found a link between the 
experience of physical temperature and feelings of psychological warmth and coldness 
(Bargh & Shalev, 2012; Ijzerman & Semin, 2009, 2010; Williams & Bargh, 2008; Zhong & 
Leonardelli, 2008). This association can be explained in terms of ‘embodied cognition’ 
(Barsalou, 1999, 2008; Lakoff & Johnson, 1980), which suggests that abstract concepts are 
grounded in concrete physical experiences. These associations are formed on the basis of 
concrete early childhood experiences (Mandler, 1992; Williams et al., 2009). With early care-
takers, babies experience both physical warmth (being held closely) and interpersonal warmth 
(being loved and cared for), which leads to a strong association between the concepts of 
physical and psychological warmth (Bargh & Shalev, 2012; Lakoff & Johnson, 1999). More-
over, this link is considered to be unconscious (Bargh & Shalev, 2012; Nisbett & Wilson, 
1977). This means that people may be aware of a physical warmth/coldness experience (e.g., 
when they hold a warm vs. a cold drink); but they may not be aware of the effect this physical 
experience has psychologically (Bargh, 1992; Wilson & Brekke, 1994).  
From the neuro-biological perspective, information about both physical and interpersonal 
warmth is assumed to be processed in the same cortex area (Meyer-Lindenberg, 2008). In 
addition, Kang et al. (2011) found the insular cortex as possible neural mediator in the rela-
tionship between temperature and participants’ behavior in an economic trust game.  
Results from several experiments support the association between physical and psychological 
warmth/coldness: Both brief experiences of physical warmth and sitting in a relatively warm 
room of 22-24°C (71.6-75.2°F) compared to a relatively cold room of 15-18°C (59.0-64.4°F) 
let participants judge target persons as having a warmer personality and to indicate a higher 
social proximity to the experimenter (Ijzerman & Semin, 2009; Williams & Bargh, 2008). 
Coldness seems to be related to feelings of loneliness and social exclusion. Zhong and 
Leonardelli (2008) showed that people who reported an experience of social exclusion gave 
lower estimates of ambient temperature than those who reported an experience of social in-
clusion. Bargh and Shalev (2012) revealed that a physical coldness manipulation led to 
stronger feelings of loneliness compared to a physical warmth manipulation and a control 
condition. These authors have also found an increased need for affiliation after a short expo-
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sure to physical coldness. Because feelings of loneliness are associated with a negative emo-
tional state (Bargh & Shalev, 2012), people who feel lonely should try to affiliate with others. 
This leads to self-regulational processes, meaning that people actively control their behavior 
in order to compensate for this negative feeling. Consequently, engagement in social interac-
tions may be an effective way to counteract negative feelings.  
Moreover, brief physical temperature experiences also seem to influence people’s beliefs 
about matching states of the world. For example, people who were exposed to a relatively 
warm ambient temperature of 27°C (80.6°F) in a laboratory experiment more strongly be-
lieved in global warming compared to a control condition of 23°C (73.4°F) (Risen & 
Critcher, 2011). All in all, temperature seems to unconsciously impact our beliefs and to in-
fluence social cognition as well as interpersonal behavior. 
Temperature Effects on Customer Orientation 
These findings have wide-ranging implications for services, retail and other settings of inter-
personal interactions. To reduce a feeling of loneliness, service personnel may be more inter-
ested in affiliating with and consequently serving customers. This is also supported by recent 
research showing that there is a positive relationship between the need for affiliation and peer 
ratings of customer service orientation (Scheffer et al., 2007).  In addition, other research has 
found connections between affiliation motives and prosocial behaviors that are already mani-
fest in early childhood (Over & Carpenter, 2009). Providing help and actively supporting 
customers are central elements of customer-oriented behavior (Bitner et al., 1990; Saxe & 
Weitz, 1982). Accordingly, a need for affiliation induced by low ambient temperatures may 
activate these actions. Because self-regulational processes are triggered, service providers 
may be more active in dealing with a customer’s concern and providing help (i.e., showing a 
higher degree of customer orientation).  
Hypotheses 
We accordingly propose the following:  
Hypothesis 1: Participants in rooms with a low temperature will show higher customer orien-
tation than participants in rooms with a high temperature. More specifically, they will… 
Hypothesis 1a: be more helpful towards customers in critical service incidents. 
Hypothesis 1b: have higher scores on a self-report measure of customer orientation. 
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In addition to the above-mentioned need for affiliation, a second variable might explain the 
relationship between temperature and customer orientation, namely negative-state relief. As 
Bargh and Shalev (2012) delineate, feelings of loneliness go along with a negative emotional 
state. According to the negative state relief model (Cialdini, Darby, & Vincent, 1973), a 
negative affective state can be relieved by showing prosocial behaviors and helping others. 
With ‘providing help’ as the central element of employees’ customer orientation (Saxe & 
Weitz, 1982), our hypothesized relationship is further underlined. 
Given that temperature may affect prosocial tendencies, we assume that people also tend to 
be more benevolent in a financial way. Therefore, we expect employees in service and retail 
settings to offer higher discounts under low temperature conditions than in high temperature 
conditions. Thus, we propose the following: 
Hypothesis 2: Participants in rooms with a low temperature will allow higher customer dis-
counts and take fewer provisions for themselves than participants in rooms with a high tem-
perature. 
In line with the above reasoning on temperature impacting peoples’ need for affiliation and 
affect, we propose the following: 
Hypothesis 3a: Participants in rooms with a low temperature will have a stronger motive to 
affiliate with one another than participants in rooms with a high temperature. 
Hypothesis 3b: Participants in rooms with a low temperature will have higher negative affect 
than participants in rooms with a high temperature.   
The relationship between temperature condition and discounts for customers, as proposed in 
Hypothesis 2, might not equally apply to everyone. It might be moderated by a general ten-
dency to act prosocially. A person’s agreeableness (as part of the Five-Factor Model of per-
sonality) entails behavioral facets like cooperation and generosity (Barrick & Mount, 1991; 
McCrae & John, 1992). Reflecting a general ‘social value orientation’ (Messick & 
McClintock, 1968), agreeableness has turned out to be an important factor in distribution 
tasks (Barry & Friedman, 1998). Specifically, agreeable persons tend to behave more 
prosocially and less egoistically (Barry & Friedman, 1998). Because agreeableness indicates 
sensitivity to social warmth, we propose the following: 
Hypothesis 4: The effect in H2 is moderated by agreeableness such that it is stronger for peo-
ple high in agreeableness than for people low in agreeableness. 
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In Hypotheses 1-4, we tested whether ambient temperature impacts customer-oriented behav-
ior in service settings. In line with this, the following question arose: Are there other possibil-
ities of evoking positive effects on customer orientation? Assumedly, organisations that aim 
to increase their employees’ customer orientation may not necessarily turn on the air-
conditioning. Research on the association between physical and interpersonal warmth has 
often used physical priming procedures (for example, by having participants briefly hold a 
hot or cold therapeutic pack; Bargh & Shalev, 2012; Ijzerman & Semin, 2009; Williams & 
Bargh, 2008). With this brief activation of warmth or coldness, peoples’ judgements and be-
haviors were affected. As Bargh et al. (1996) showed, semantic priming procedures can also 
directly affect behavior. This suggests that concepts of warmth and coldness may be activated 
by the mere presentation of words related to these concepts.  Thus, we propose the following:   
Hypothesis 5: Service providers and salespeople primed with the concept of coldness will 
indicate a higher customer orientation than those primed with the concept of warmth or those 
in a control condition. 
With this hypothesis, we additionally examined whether this close link between coldness 
(warmth) and customer orientation is also present in a sample of real-life service providers 
and salespeople.  
We tested our hypotheses in two separate studies. In Experiment 1, we tested Hypotheses 1-4 
by manipulating ambient temperature. In Experiment 2, we tested Hypothesis 5 and extended 
our previous findings in a sample of experienced service providers by merely activating the 
concepts of warmth/coldness.  
 
Experiment 1 
To test Hypotheses 1-4, we manipulated ambient temperature in a lab experiment. In addition 
to measuring customer-oriented helping behavior, we also assessed participants´ customer 
orientation, need for affiliation, and affect. Moreover, by including a task on the distribution 
of discounts, this study also sheds light on financially relevant behavior in retail and service 
settings. Finally, with participants’ agreeableness a possible moderator of this relation was 
investigated.  
In order to control for external factors of influence, this study was designed as a laboratory 
experiment, comparing distinctive temperature conditions in the comfort zone (ASHRAE, 
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2010). Transferability to service and retail environments was achieved by developing and 
applying a realistic and comprehensive service and retail scenario.   
Method 
Participants  
Sixty-nine student volunteers of a German university were recruited via university mailing 
lists and leaflets that were distributed around campus. They received research credits or a 
payment of 7.50 Euros for participation. Participants’ mean age was 22.3 years (SD = 3.36). 
Eighty seven per cent were female. A large majority (87%) had previous work experience 
(e.g., due to apprenticeships, internships, side jobs or regular employment). Around half of 
the sample (52.2%) indicated work experience in service or selling settings, and a total of 
58% reported to be experienced in dealing with customers. 
Procedure 
Participants were randomly assigned to one of two temperature conditions. They entered ei-
ther a room with a relatively low [M = 20.22°C (68.40°F), SD = .51] or high operative tem-
perature [M = 25.86°C (78.55°F), SD = .56]. Temperature was manipulated and held constant 
using a mobile air conditioning system or a fan heater. Both devices were placed behind a 
partition wall invisible to participants. For an exact measurement of ambient temperature, 
specific measuring instruments were used in consultation with building physicists. These in-
cluded sensors for measuring air temperature, globe temperature and air velocity (positioned 
in the middle of the room to ensure an accurate measurement of data). Operative temperature 
was determined according to ISO 7726:1998 (International Organization for Standardization, 
1998). Participants were informed that behavior in service and retail settings was being exam-
ined and that several measurements of different environmental parameters were taken during 
the study.   
After entering the laboratory, participants sat down in front of a conventional personal com-
puter. The lab included three workplaces, allowing three students to simultaneously partici-
pate in the experiment. During the first 20 minutes of the study, participants were acclima-
tized to the ambient temperature and did not answer measures being sensitive to temperature. 
Instead, they watched video scenes of service interactions, filled out a personality question-
naire (see below), and answered a number of demographic questions and questions regarding 
their work experience.  
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Then, participants were introduced to a comprehensive scenario, namely working as a service 
employee for an airline. To increase realism for our sample, this occupation was described as 
a side job. In addition, a detailed job description facilitated participants’ involvement with the 
scenario. According to this description, their work contained sales activities (e.g., the sale of 
flight tickets) as well as service activities (e.g., preparing the boarding at the gate or answer-
ing air passengers’ questions). All following tasks were embedded in this scenario. To in-
crease ecological validity, the scenario was created in consultation with an experienced ser-
vice employee of a leading German airline. Finally, participants were subsequently thanked, 
debriefed and rewarded. 
Measures 
Customer-oriented helping behavior. We developed situational questions assessing customer 
orientation based on Bitner et al.’s (1990) classification of critical service encounters. Bitner 
et al. (1990) distinguish between three major groups of events related to customer satisfac-
tion, namely “employee response to service delivery system failures”, “employee response to 
customer needs and requests” and “unprompted and unsolicited employee actions” (p. 75). 
On this basis, ten situational interview questions were developed, covering all of these major 
groups of events.  
For example, participants were confronted with a furious passenger due to a missed seat res-
ervation, an old woman being overcharged, and an alone-travelling child being afraid of fly-
ing and starting to cry. Participants were asked to describe in three to five sentences how they 
would behave in each given situation (Latham, Saari, Pursell, & Campion, 1980). Later, par-
ticipants’ answers were rated independently by two trained research assistants. Training in-
volved sensitisation of raters to avoid rater biases, a detailed description of the rating scale, 
and a practice session where raters and researchers went over 20 answers and discussed them 
intensively. Ratings were conducted on a 5-point scale (ranging from 0 to 4), assessing how 
much help participants claimed they would provide. The highest rating meant that the partici-
pant had included actions that helped the customer and solved the problem. A low rating 
meant that the participant did not propose any solution to the customer’s problem. Interrater 
reliability (Pearson correlation) was r = .80. Due to this high agreement between raters, 
scores were calculated by averaging raters’ evaluations.  
Customer orientation. As self-report measure for participants’ customer orientation, the 24-
item “Selling Orientation – Customer Orientation Scale” (= SOCO Scale; Saxe & Weitz, 
1982) was used. Past research demonstrated both the scale’s reliability and validity (Daniel & 
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Darby, 1997; Hoffman & Kelley, 1994; Saxe & Weitz, 1982). It measures customer orienta-
tion from a behavioral point of view (Daniel & Darby, 1997; Saxe & Weitz, 1982). It in-
volves aspects like “helping customers assess their needs“, or “avoiding deceptive or manipu-
lative influence tactics” (Saxe & Weitz, 1982, p. 344). The scale was translated into German 
and back-translated by a native English speaker in order to test for equivalence of meaning. 
One example of an item is: “I try to figure out what a customer’s needs are”. For all items, 
participants indicated on a Likert-type scale ranging from 1 (never) to 9 (always) how often 
they would act as described in the scenario. Cronbach’s alpha was .85. 
Distribution of discounts and commission. Participants were told they would receive a com-
mission on every flight ticket sold. In addition, their customers could get a discount. Howev-
er, the commission and the amount of discount were mutually dependent (as in typical dis-
tributive negotiations). Participants were instructed that a higher discount for the customer 
would automatically mean a lower commission for themselves. They were expected to indi-
cate their preferred amount of commission (knowing how it would influence the customer’s 
discount) via an open response format.  
For example, a customer is willing to buy flight tickets with a total value of 500 Euros. The 
airline service employee’s maximum commission rate is 20% (i.e., 100 Euros). Consequently, 
a participant could earn a maximum of 100 Euros. If a participant was willing to give a cus-
tomer discount, his or her commission would be reduced. A discount of 60 Euros, for exam-
ple, would reduce the participant’s commission to 40 Euros. Participants completed five tasks 
with different total values of flight tickets (ranging from 500 to 2,000 Euros) and different 
rates of commission (either 10% or 20%).  Based on the commission, the customer discount 
was calculated and averaged for every participant. Internal consistency (Cronbach’s alpha) 
for this measure was .77.  
Hope of affiliation. Participants’ affiliation motive was measured using four pictures of the 
Multi-Motive Grid (MMG) (Schmalt et al., 2000; for the English version, see Sokolowski et 
al., 2000), which are implicit measures of participants’ motives. Participants were presented 
with pictures displaying ambiguous situations. Below each picture was a set of statements 
(assessing achievement, affiliation and power motives), and for each statement, participants 
needed to indicate whether or not it applied to the picture. Several modifications were made 
for this study. Firstly, statements were reworded in the first person singular to increase partic-
ipants’ familiarity with the statements’ sentence structure. Secondly, participants judged eve-
ry statement´s applicability on a continuous Likert-type scale ranging from 1 (does not apply 
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at all) to 7 (applies to a very great deal). Participants were expected to put themselves in one 
of the actors’ shoes when judging the statements.  
Negative affect. Participants’ negative affect was measured with four items from the German-
language adjective checklist (EWL) (Janke & Debus, 1978). Participants were requested to 
indicate their current emotional state on a 7-point Likert-scale ranging from 1 (strongly disa-
gree) to 7 (strongly agree) for the following adjectives: unhappy, sad, discouraged and sor-
rowful. The scale’s internal consistency (Cronbach’s alpha) was .74. 
Agreeableness. At the beginning of the study when participants acclimatised to the ambient 
temperature, agreeableness was assessed with three items from the 15-item short form of the 
Big Five Inventory (Lang, John, Lüdtke, Schupp, & Wagner, 2011). Participants answered 
the following items: “I see myself as someone who is considerate and kind to almost every-
one”, “I see myself as someone who has a forgiving nature”, and “I see myself as someone 
who is sometimes rude to others” (recoded) on a 7-point Likert-scale ranging from 1 (srongly 
disagree) to 7 (strongly agree). Cronbach’s alpha was .53. This value of internal consistency 
is normal because only three items cover a wide-ranging construct of personality (Lang et al., 
2011). In an independent samples t-test we checked if temperature condition influenced an-
swers on the agreeableness questionnaire. As expected, we did not find any differences, t(67) 
= .11, p = .917.  
Manipulation check. Finally, a manipulation check was conducted. Participants were asked to 
estimate the ambient temperature (in degrees Celsius) and to indicate on a 7-point scale how 
pleasant they found the room temperature.  
Data treatment 
In conducting a study on ambient temperature, important key variables impacting the rela-
tionship between temperature and the outcomes of interest must be considered. Hancock et al. 
(2007) and Pilcher et al. (2002) highlight exposure duration, task type and stressor intensity 
as such key variables. Other variables affecting participants’ temperature sensation are cloth-
ing and outdoor temperature (ASHRAE, 2010). In addition, possible effects of participants’ 
age and sex must be considered (Karjalainen, 2007; Taylor et al., 1995). To find accurate 
estimates for our dependent variables, the following variables were consequently included as 
control variables in all analyses: participants’ age, sex and clothing (coded by the experi-
menter on a visual scale from 1 to 8), exposure duration (i.e., each participant’s duration to 
complete the experiment) and outdoor temperature. Because our sample consisted of stu-
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dents, we also controlled for work experience (as dummy-coded predictor with -1 represent-
ing no work experience and +1 representing work experience). 
Results 
Means, standard deviations and intercorrelations for all relevant variables are displayed in 
Table 7. In order to test the hypotheses, we ran hierarchical regression analyses. In Step 1, 
control variables were entered. In Step 2, we added temperature condition as dummy-coded 
predictor (with -1 representing low and +1 representing high ambient temperature).  
In the manipulation check (estimation of ambient temperature), all control variables together 
explained 6.2 % of the variance in Step 1. None of the six control variables emerged as sig-
nificant predictor of the dependent variable. Temperature condition explained 66 % addition-
al variance in Step 2 and emerged as a significant predictor of participants’ estimation of am-
bient temperature, β = 0.85, t(61) = 12.04, p < .001. Participants in the high temperature con-
dition estimated ambient temperature to be greater than participants in the low temperature 
condition, indicating their awareness of sitting in a relatively warm or cold room. When judg-
ing the pleasantness of ambient temperature, the control variables explained a total of 20.2 % 
of variance in Step 1, with outdoor temperature (β = -0.24, t(62) = -2.02, p = .048) and work 
experience (β = 0.26, t(62) = 2.31, p = .024) as significant predictors of the dependent varia-
ble.  In Step 2, temperature condition explained an additional 16.1 % of the variance and was 
a significant predictor of participants’ judgments of how pleasant ambient temperature was, β 
= 0.42, t(61) = 3.93, p < .001. Participants in the high temperature condition considered the 
temperature to be more pleasant than participants in the low temperature condition.  
Concerning the measure of customer-oriented helping behavior (situational questions), all 
control variables together explained 20.1 % of variance in Step 1. Only participants’ age 
turned out to be a significant predictor of customer-oriented helping behavior, β = -0.26, t(62) 
= -2.23, p = .029. In Step 2, temperature condition explained 5.4 % additional variance and 
emerged as a significant predictor of participants’ helping behavior, β = -0.24, t(61) = -2.09, 
p = .040.  Participants’ answers were scored higher on helping behavior in the low tempera-
ture than in the high temperature condition. Accordingly Hypothesis 1a, stating that partici-
pants in rooms with a low temperature will be more helpful towards customers, was support-
ed. 




M SD M SD
Ambient temperature
1 Estimationa 17.81 2.12 23.82 1.96 ― .29 * -.10 -.11 -.15 -.23 -.05
2 Pleasantness 2.03 1.30 3.88 2.43 ― -.06 -.19 -.15 -.05 -.31 **
3 Helping behavior 2.71 0.37 2.62 0.32 ― .34 ** .06 -.07 .02
4 Self-reported customer orientation 7.65 0.63 7.39 0.63 ― .14 -.05 -.02
5 Discounts for customersb 64.46 30.92 48.33 26.89 ― .13 .02
6 Need of affiliation 5.70 0.76 5.26 0.78 ― -.08
7 Negative affect 2.43 0.91 2.36 1.14 ―
Table 7
Means, Standard Deviations, and Intercorrelations for High and Low Operative Ambient Temperatures and All Dependent Variables in Experiment 1 
2Variable
Psychological variables
Note.  N  = 69.
aParticipants' estimation of ambient temperature in °C. Real operative ambient temperature was M  = 20.22°C (SD  = 0.51) in the low and M = 25.86°C (SD  = 0.56 ) in the high temperature 
condition. 
bin Euros.
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For the self-report measure of customer orientation (SOCO Scale), all control variables ex-
plained a total of 6.8 % of variance in Step 1. None of them was a significant predictor of the 
self-report measure of customer orientation. In Step 2, 5.9 % additional variance was ex-
plained by temperature condition. It turned out to be a significant predictor, β = -0.25, t(61) = 
-2.02, p = .047. Participants in the low temperature condition scored higher on the SOCO 
Scale than participants in the high temperature condition. This finding confirms Hypothesis 
1b stating that participants in rooms with a relatively low temperature indicate a higher 
amount of customer-oriented behavior.  
Regarding the distribution of discounts and commission, all control variables together ex-
plained 4.5 % of variance in Step 1. None of the control variables emerged as significant pre-
dictor of customer discounts. In Step 2, 9.2 % additional variance was explained by tempera-
ture condition. It served as a significant predictor of participants’ discounts for customers, β = 
-0.32, t(61) = -2.55, p = .013. Participants in the low temperature condition, compared to the 
high temperature condition, took fewer provisions for themselves and allowed higher dis-
counts for customers, thereby confirming Hypothesis 2. 
Regarding hope of affiliation, Step 1 explained a total of 7.4 % of variance. None of the con-
trol variables was a significant predictor of participants’ hope of affiliation. In Step 2, 6 % of 
additional variance was explained. Temperature condition turned out to be a significant pre-
dictor, β = -0.26, t(61) = -2.06, p = .044. Participants in the low temperature condition had a 
higher hope of affiliation score than those in the high temperature condition thereby confirm-
ing Hypothesis 3a that a relatively low temperature leads to a stronger motive to affiliate with 
others. In terms of negative affect, Step 1 explained a total of 9.4 % of variance, with no con-
trol variable as significant predictor. Step 2 explained less than 0.001 % additional variance. 
Temperature condition did not turn out to be a significant predictor of negative affect, β
 
= -
0.02, t(61) < |-1|. Accordingly, there is no evidence for Hypothesis 3b. Nevertheless, neither 
need for affiliation nor negative affect significantly correlated with the dependent variables 
measuring customer orientation and customer discounts (see Table 7). 
In addition, we tested for an interaction according to Aiken and West (1991). In doing so, we 
again started with all control variables in Step 1; added temperature condition and moderator 
(participants’ agreeableness; centered around its mean) in Step 2; and added their product-
term in Step 3. In Step 1, control variables explained a total of 4.5 % of variance. Again, none 
of the control variables emerged as significant predictor for customer discounts. In Step 2, 
temperature emerged as a significant predictor for customer discounts, β = -0.32, t(60) = -
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2.53, p = .014, but agreeableness did not, β = 0.03, t(60) < 1.  Together, both variables ex-
plained 9.3 % of additional variance. With regard to the relation between temperature condi-
tion and customer discounts, however, a moderating effect of agreeableness emerged, β = -
0.25, t(59) = -2.04, p = .046. Accordingly, 5.7 % of additional variance was explained in Step 
3. Simple slopes analyses (Preacher, Curran, & Bauer, 2006) show that participants high in 
agreeableness allowed higher discounts as a function of temperature condition, b = -16.52, 
t(59) = -3.28, p = .002.  No temperature effect was found for low agreeableness, b = -1.61, 
t(59) < |-1|. This relation is displayed in Figure 2. High and low scores of the moderator were 
defined as one standard deviation above and below mean, respectively. Thus, temperature’s 
impact on the allowance of discounts varies as a function of participants’ agreeableness, 
thereby confirming Hypothesis 4.  
 
Discussion 
In Experiment 1, we tested the effects of ambient temperature on several facets of customer-

































Figure 2. The moderating effect of participants' agreeableness on the relationship between 
temperature condition and discounts for customers. 
This figure was created with an Excel worksheet by Dawson (2011) to plot two-way 
interaction effects. Low agreeableness (M - 1 SD), high agreeableness (M + 1 SD).
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and comprehensive service and retail scenario. We found that participants in rooms with a 
low temperature [20.22°C (68.40°F)], compared to those in rooms with a high temperature 
[25.86°C (78.55°F)], generally showed more customer-oriented behavior. Specifically, they 
showed stronger customer-oriented helping behavior, scored higher on the SOCO scale – a 
self-report questionnaire assessing customer orientation – and gave higher discounts to cus-
tomers. This latter effect was moderated by agreeableness: Temperature only affected cus-
tomer discounts when participants were high in agreeableness and not when they were low in 
agreeableness. We also found that while low temperature did not increase negative affect, it 
did increase participants’ need for affiliation with others. This hope for affiliation, however, 
did not significantly correlate with our outcomes of interest. Therefore, our data contradict 
the reasoning that a higher affiliation motive (induced by temperature) affects customer ori-
entation. Future studies need to further investigate the underlying processes between ambient 
temperature and customer-oriented behavior.  
In sum, our study shows that ambient temperature can impact social performance in service 
settings. One strength of this study is that it examined the effects of two kinds of tempera-
tures that can and do occur in real-life service settings. During their daily routines, service 
personnel can readily be confronted with the temperatures that we employed (20°C vs. 26°C). 
Thus, our findings may be generalisable to actual service settings. In addition, both tempera-
tures are located within a zone of thermal comfort (ASHRAE, 2010). Accordingly, it cannot 
be argued that the lower customer orientation scores we found in the high temperature condi-
tion result from less thermal comfort. We also found support for this in our data. Participants 
in the high temperature condition even judged ambient temperature to be more pleasant than 
participants in the low temperature condition. This finding underlines that the effects are 
based on processes other than thermal comfort. Another strength of the study is that we used 
several measures of customer-oriented behavior, namely self-report and assessments of inde-
pendent raters, and that the results of all our measures point in the same direction. 
However, the clean manipulation of temperature and the multitude of measures come at a 
price. Thus, a few weaknesses of the study also need to be mentioned. Firstly, our sample 
consisted of students with limited work experience. Hence, we needed to measure customer-
oriented behavior in a scenario study instead of among actual service employees and focused 
on the assessment of hypothetical behavior instead of actual behavior. Secondly, our two 
conditions of low and high ambient temperature did not allow us to answer the question of 
whether the effect is driven by coldness or warmth. In other words, we don’t know what the 
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“default behavior” of service employees is: They might show more customer-oriented behav-
ior when ambient temperature decreases or they might show less customer-oriented behavior 
when it increases. Future lab studies investigating several different temperatures will be able 
to shed light on this issue. 
Given these findings on ambient temperature, the following question arises: Are there other 
possibilities to evoke positive effects on customer orientation? In recent social cognition re-
search, temperature effects on interpersonal processes were also found with priming proce-
dures (Bargh & Shalev, 2012; Ijzerman & Semin, 2009; Williams & Bargh, 2008). A seman-
tic priming of the concepts of warmth/coldness may have similar effects on customer orienta-
tion (e.g., Bargh et al., 1996). According to Barsalou (2008), abstract concepts (like psycho-
logical warmth) may not only be activated through bodily states (like having a warm hand 
because of holding a hot coffee mug). Once abstract concepts are grounded in concrete phys-
ical experiences, they are stored as multimodal representations in memory (Barsalou, 2008). 
As a consequence, they can be activated in multiple ways, including simulations as well as 
sensory and perceptual experiences (Barsalou, 1999, 2008; Lakoff & Johnson, 1980; Wil-
liams et al., 2009). Accordingly, from an embodied cognition perspective, we assume that 
priming of the concepts of warmth/coldness will have the same psychological effect as, for 
example, a physical priming procedure (like holding a warm/cold therapeutic pack). In con-
ducting a priming study, one can also include a control condition which may provide insights 
into what drives the effect (low or high temperatures). Finally, drawing on a sample of real-
life service providers and salespeople may underline that temperature affects experienced 
practitioners’ customer orientation. These issues will be addressed in Experiment 2.  
 
Experiment 2 
In Experiment 2, we investigated the influence of temperature priming on service providers’ 
self-reported customer orientation. Participants were randomly assigned to one of three con-
ditions (priming of warmth, priming of coldness, or a control condition). Afterwards, they 
indicated their regular behavior towards customers as a measure of customer orientation.  
Method 
Participants 
In total, 126 practitioners working as service providers participated in an online study. Partic-
ipants were recruited via postings in an online business platform. Prerequisite for participa-
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tion was having an occupation in a service or retail setting, involving direct contact with cus-
tomers. Participants’ average age was 36.9 years (SD = 9.3), and 48.4% of them were female. 
Most participants worked in retail or consulting settings (22.2%), followed by web and IT 
services (18.3%), marketing and advertising services (7.1%), tourism (6.3%), finance and 
legal services (5.6%), health care (4.8%) and transportation services (4.8%). On average, par-
ticipants had around 12 years’ experience as service providers (M = 11.9, SD = 7.6).  
Procedure and measures 
Participants were asked to take part in a study about the relationship between service provid-
ers’ ability to solve problems and their behavior towards customers. Accordingly, following 
Mussweiler and Förster’s (2000) procedure, a word-search puzzle was used as priming task. 
Participants were randomly assigned to one of three conditions. In each condition, partici-
pants were expected to search for 12 given words in a matrix of 19 X 17 letters. Target words 
were written either vertically or horizontally in the matrix. All conditions included the same 6 
neutral words with respect to temperature (i.e., the German words for cross, price compari-
son, pudding, carrousel, print and reel). In addition, the warm and the cold condition each 
included six temperature-related words. These involved summer, heat, sunburn, fire, sauna, 
and sun in the warm condition and icicle, Eskimo, black ice, snow, refrigerator, and ice in the 
cold condition. The control condition had six neutral words instead (house, glider pilot, 
shoes, ruler, map, and tree). All words were pretested and found to be temperature-related or 
neutral in regard to temperature as expected. For the pretest, 60 words were compiled that 
were assumed to be associated with physical warmth, physical coldness or neutral in terms of 
temperature. All of these words were rated on a Likert-type scale ranging from -5 (very cold) 
to +5 (very warm). Words were selected based on how clearly they were judged as warm, 
cold and neutral. Participants needed about nine minutes to complete the word-search puzzle. 
Following the priming, service providers’ customer orientation was measured with an 
adapted version of the “Selling Orientation – Customer Orientation Scale” (= SOCO Scale; 
Saxe & Weitz, 1982).  The scale was originally designed to measure salespersons’ customer 
orientation. Because not every participant’s work included selling duties, the scale was ad-
justed and shortened to 16 items before data collection to ensure its applicability to all service 
activities (cf. Daniel & Darby, 1997; Hoffman & Kelley, 1994). Participants rated all items 
on a Likert-type scale ranging from 1 (never) to 9 (always). Internal consistency (Cronbach’s 
alpha) was .77.  
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Finally, a manipulation check was conducted. Participants were asked whether they noticed 
that some of the target words in the word-search puzzle were related to 13 different catego-
ries (including warmth and coldness).  
Results and Discussion 
For the manipulation check, we first calculated if each participant had indicated whether tar-
get words were related to the category warmth or not. A chi-square test showed that partici-
pants in the three conditions differed in this assessment, χ2warmth (2, N = 126) = 91.24, p < 
.001. Whereas 82.1% of the participants in the warm condition indicated that words were 
related to warmth, only 2.3% of the participants in the cold condition and nobody in the neu-
tral condition had made this assessment. Then we checked that each participant had indicated 
whether target words were related to the category coldness. A chi-square test showed that 
participants in the three conditions differed in this assessment, χ2coldness (2, N = 126) = 104.75, 
p < .001. Whereas 90.7% of the participants in the cold condition indicated that words were 
related to coldness, no participant in the warm condition and 2.3% in the neutral condition 
had made this assessment. Thus, the manipulation check showed that participants in the warm 
and cold conditions noticed that the target words were related to the categories of warmth and 
coldness, respectively.  
In order to test Hypothesis 5, a one-way analysis of variance (ANOVA) with customer orien-
tation as dependent variable was conducted. Means and standard deviations for all three con-
ditions are displayed in Table 8. The ANOVA revealed a significant effect for priming condi-
tion, F(2, 123) = 7.05, p = .001, η2 = .10. Planned comparisons showed that service providers 
in the cold priming condition had significantly higher customer orientation scores than partic-
ipants in the neutral condition, t(85) = 2.73, p = .008, d = .58. Based on Levene’s Test for 
homogeneity of variances, we could not assume that variances in the cold and warm condi-
tion are equal (F = 5.91, p = .017). Accordingly, degrees of freedom were adjusted from 80 to 
62.58. Results show that participants in the cold condition also had significantly higher cus-
tomer orientation scores than participants in the warm condition, t(62.58) = 3.42, p = .001, d 
= .76 (equal variances not assumed). Between participants in the neutral and the warm condi-
tion no significant difference was found t(81) = 1.39, p = .17. In sum, our findings confirm 
Hypothesis 5 and show that service providers primed with coldness indicated a higher cus-
tomer orientation than service providers primed with warmth or neutral words. 
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With this study, we could demonstrate that there are alternative possibilities to evoke positive 
(temperature) effects on customer orientation. The mere activation of the concept coldness 
(vs. warmth) led experienced service providers to score higher (vs. lower) in self-reported 
customer orientation.  Of course, we do not want to imply that service providers fill out tem-
perature-related word puzzles nor use other forms of social psychological priming at the be-
ginning of their work day. However, it is conceivable that service providers use other means 
to activate the respective psychological concepts before important encounters. These means 
could be, for example, drinking cold water or wearing comfortable clothes that prevent them 
from feeling too warm. 
 
General Discussion 
Given the importance of increasingly service-based economies, the investigation of tempera-
ture effects on interpersonal (service) performance is of high relevance. Examining tempera-
ture effects on customer orientation, we have extended temperature research to social pro-
cesses in service, retail and other settings of interpersonal interactions.  
Based on early grounded associations between physical and interpersonal warmth/coldness 
(Bargh & Shalev, 2012; Ijzerman & Semin, 2010; Zhong & Leonardelli, 2008; Williams & 
Bargh, 2008), we assumed that lower temperatures will, compared to higher temperatures, 
increase customer orientation and related behaviors. Instead of examining temperature ex-
tremes that may act as thermal stressors, we focused on temperature effects within a zone of 
thermal comfort.  
Priming N M SD
Cold 43 8.14 0.50
Neutral 44 7.84 0.54
Warm 39 7.63 0.80
Total 126 7.88 0.65
Table 8
Means and Standard Deviations of SOCO 
Scale Scores for all Priming Conditions in 
Experiment 2.
Note.  SOCO = selling orientation-customer 
orientation (Saxe & Weitz, 1982).
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In Experiment 1, we tested the effects of ambient temperature on several facets of customer-
oriented behavior. In a realistic and comprehensive service and retail scenario, participants in 
rooms with a low temperature [20.22°C (68.40°F)], as compared to those in rooms with a 
high temperature [25.86°C (78.55°F)] generally showed more customer-oriented behavior 
and gave customers higher discounts. As expected, the relationship between temperature 
condition and discounts was moderated by participants’ agreeableness. We also found that 
low temperature did not increase negative affect, but did increase hope for affiliation. Neither 
variable significantly correlated with customer orientation, thereby contradicting our assumed 
reasoning. Experiment 2 revealed that there is an alternative possibility to evoke positive 
temperature effects on customer orientation. The mere activation of the concept coldness (vs. 
warmth) led experienced service providers to score higher (vs. lower) in self-reported cus-
tomer orientation.   
As the manipulation checks revealed, participants in Experiment 1 were aware of sitting in a 
relatively warm or cold room and participants in Experiment 2 noticed that some of the word-
search puzzle’s target words were related to the concepts of warmth and coldness respective-
ly. This underlines the reasoning that it is rather the manipulation’s effect than the manipula-
tion itself that is unconscious (Bargh, 1992; Bargh & Shalev, 2012; Nisbett & Wilson, 1977; 
Wilson & Brekke, 1994). 
In terms of sample, procedure and variables, our two studies complement each other. In Ex-
periment 1, we showed in a student sample how ambient temperature affected several differ-
ent facets of self and other-rated customer orientation. In Experiment 2, we showed in a sam-
ple of experienced service providers and salespersons that the mere activation of the concepts 
warmth/coldness affects self-reported customer orientation. Although the two studies exam-
ined very different views on temperature, the results suggest that temperature does affect cus-
tomer orientation of service and sales personnel in real-life sectors. 
This entails important behavioral consequences for services, retail and other settings of inter-
personal interactions. However, there are still many questions that need to be answered. First-
ly, the shape of the relationship between ambient temperature and customer orientation needs 
to be examined in more detail. In addition, it is of interest what might happen if temperature 
is extended beyond ASHRAE (2010) recommendations. Further studies on these relation-
ships require an appropriate theoretical framework as guide in this complex field of research. 
From stress research, the model of Hancock and Warm (1989) may be applicable. The au-
thors describe the relationship between (environmental) stressors to adaptability and perfor-
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mance as an ‘extended-U’ (Hancock & Warm, 1989). In terms of temperature effects on cus-
tomer orientation, we do not know where the thresholds are leading to decrements in custom-
er orientation. Given the comfort zone being located within the plateau region in the extend-
ed-U model (Hancock & Warm, 1989), we assume these thresholds to be located at more 
extreme temperatures than the ASHRAE (2010) comfort limits. It is plausible that in extreme 
temperatures, customer orientation is not present at all, because people need to focus more on 
their own than on their fellow humans’ well-being (cf. Bell, 2005, for a similar debate about 
the relation between temperature and aggressive behavior).  
For temperature effects on interpersonal performance, however, the plateau region in the 
model of Hancock and Warm (1989) needs to be redefined. We applied two conditions within 
a zone of thermal comfort (ASHRAE, 2010) in our study of ambient temperature. But even 
within these thresholds, we found significant differences with regard to interpersonal service 
performance contradicting Hancock’s and Warm’s (1989) assumptions that performance is 
relatively stable within this area. Of course, we can only hypothesize about the precise kind 
of relation. Our assumption is that even within a zone of thermal comfort, the relation is not 
linear. We have one hint for that: Recall that in Experiment 2, we primed the concepts of 
warmth and coldness and also had a neutral control condition. Participants in the cold condi-
tion differed from participants in the two other conditions, indicating that the effect was driv-
en by low temperatures. Research by Bargh and Shalev (2012) supports this assumption.  
Secondly, mediators of the relation between temperature and customer-orientation need to be 
further examined. From the psychological perspective, Bargh and Shalev (2012) showed that 
manipulation of physical coldness leads to increased feelings of loneliness and a higher ten-
dency to affiliate with others (compared to a warm and control condition respectively). How-
ever, these psychological constructs could act as mediator for the relationship between tem-
perature and interpersonal outcomes. In Experiment 1, as hypothesized, we found tempera-
ture effects on participants’ need for affiliation (supporting the results of Bargh and Shalev 
2012). From the theoretical reasons described above, we would have assumed that need for 
affiliation is related to customer-oriented behavior. However, on the basis of relatively low 
intercorrelations, this relationship was not supported by our data. Due to the association be-
tween physical and interpersonal coldness (and loneliness) (Bargh and Shalev 2012, Zhong 
and Leonardelli 2008), we expected to find a direct effect of ambient temperature condition 
on negative affect. Our data, however, did not support this assumption. Because the link be-
tween physical and interpersonal warmth/coldness is supposed to be unconscious (Bargh & 
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Shalev, 2012; Nisbett & Wilson, 1977), participants may not be aware of slight changes in 
their affective state. Accordingly, an implicit measure of affect may be more sensitive to un-
conscious temperature effects. Future studies need to further investigate the underlying pro-
cesses between ambient temperature and customer-oriented behavior. If we want to be able to 
answer the question of why exactly temperature effects occur, more basic research on possi-
ble mediators needs to be conducted.  
Thirdly, additional boundary conditions need to be examined. In Experiment 1, we focused 
on one important personality characteristic, namely agreeableness, as a moderator. It would 
be interesting to find out to what extent other personality characteristics (e.g., experience with 
customers), task characteristics (e.g., the amount and time of interaction with the customer), 
organisational characteristics (e.g., the service orientation on the company level or certain 
leadership styles) and situational characteristics (e.g., the number of customers helped during 
a day) impact the effect. 
Our results are promising as they show that temperature impacts social processes in service 
and retail settings. Thus, one could also apply this reasoning to the client’s point of view. 
Several customer behaviors might be affected by temperature. We found that service person-
nel show more customer-oriented behavior in lower than in higher temperatures. Consequent-
ly, customers should also be more cooperative (i.e., share more information, drive a less hard 
bargaining and be more tolerant if failures in service delivery occur) in lower than in higher 
temperatures. In this regard, it would be interesting to extend this approach to the interaction 
between customers and service personnel. One could examine how temperature impacts mu-
tual person perception, the perception of the service and sales interaction as well as its out-
comes (i.e., purchase behavior and satisfaction with the service/interaction). 
Research on temperature and climate effects on human behavior goes along with far-reaching 
ramifications (e.g., Hsiang, Meng, & Cane, 2011). Accordingly, our research has important 
implications. We showed that environmental characteristics, such as room temperature, influ-
ence social performance – even if the temperatures are not extreme and therefore probably 
not consciously taken into account. Accordingly, by adjusting ambient temperature to a 
slightly lower level within a zone of thermal comfort, service and sales personnel may show 
more customer-oriented behavior. In doing so, the quality of services and sales should in-
crease. In Experiment 2, we showed that more customer-oriented behavior can even be 
evoked by activating the psychological concept of coldness (vs. warmth). Various procedures 
that also evoke these concepts (such as holding a cold drink) may eventually have similar 
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effects. Taking temperature into account may lead to a decisive competitive advantage, espe-
cially in challenging markets with an increased competition. These implications not only 
reach to service and sales interactions where employees and customers meet at the same 
place. An optimal ambient temperature leading to higher customer orientation may also be of 
advantage when the service provider and customer are connected via electronic communica-
tion channels (e.g., via telephone in call centres).  
To sum up, our study shows that ambient temperature can impact customer orientation as a 
kind of social performance in service settings. In our studies, we focused on temperature lev-
els within a zone of thermal comfort which increases the findings’ applicability to applied 
sectors. The construct of customer orientation is of great practical interest: Customer-
orientation is positively related to customer satisfaction and revenues of business units (Goff 
et al., 1997; Grizzle et al., 2009). Accordingly, designing environmental conditions (like am-
bient temperature) in service and retail settings so that service employees show more custom-
er-oriented behavior will lead to positive outcomes for both organisation and customers.   
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III. Overall Summary and Conclusions 
1. Summary of Overall Results 
The present research was aimed at providing new insights into the effects of temperature on 
judgment and behavior. Specifically, it investigated whether and how temperature affects 
human judgment and behavior in the context of different settings. Based on recent research 
on embodied cognition (e.g., Bargh & Shalev, 2012; Ijzerman & Semin, 2009, 2010; Wil-
liams & Bargh, 2008; Zhong & Leonardelli, 2008), open questions in research were con-
densed into three general research theses that were systematically investigated in three series 
of experiments.  
The findings from all experiments demonstrated the existence of temperature effects on hu-
man judgment and behavior. The present thesis exemplarily focused on three applied settings 
(i.e., jurisdiction, retail, and services) and demonstrated that temperature affects people’s 
judgment of criminals (Manuscript I), consumers’ judgment and behavior (Manuscript II), 
and service employees’ judgment and behavior (Manuscript III). As hypothesized in Manu-
script I, participants in rooms with a low temperature were more likely to attribute premedi-
tated crimes, attributed more murders, and ascribed crimes resulting in higher degrees of pen-
alty (compared to participants in rooms with a medium or high temperature). Likewise, par-
ticipants in rooms with a high temperature were more likely to attribute impulsive crimes 
(compared to participants in rooms with a low and a medium temperature). Accordingly, the 
results from Manuscript I clearly show that temperature considerably affects attributional 
processes.  
Moreover, temperature was found to significantly affect the judgment and behavior of both 
actors in services and retail, i.e., (service) employees and consumers. Several experiments 
(both manipulations of ambient temperature and priming procedures), demonstrated that con-
ditions of coldness (compared to conditions of warmth and control conditions) led to (a) more 
positive consumer judgments and behavior towards products and sales personnel (Manuscript 
II), and (b) a higher degree of customer orientation (Manuscript III). In terms of consumers, 
manipulations of coldness resulted in a stronger desire to promptly make a purchase, more 
positive evaluations of products, a greater desire to own presented products, a greater likeli-
hood to purchase these products, and a stronger inclination to recommend them to a good 
friend (in comparison to manipulations of warmth and control conditions). In terms of people 
in a service scenario, manipulations of coldness led people to indicate more customer-
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oriented helping behavior in critical service incidents, to report a higher degree of customer 
orientation in a self-report measure, and to give customers higher discounts (in comparison to 
manipulations of warmth). Additionally, the influence of temperature on customer orientation 
was also demonstrated in a priming experiment with a sample of experienced service em-
ployees (Manuscript III, Experiment 2).  
For a better understanding of how these embodied effects occur, it is essential to know more 
about their underlying processes and boundary conditions (Meier et al., in press). As ex-
pected, the present thesis demonstrated in both Manuscript II (Experiment 2) and in Manu-
script III (Experiment 1) that lower ambient temperatures lead to an increased hope of affilia-
tion (compared to higher and medium ambient temperatures). However, the contribution of 
the present research is even greater: although embodied cognition research suggested several 
potential mediators (Bargh & Shalev, 2012; Ijzerman & Semin, 2009; Kang et al., 2011), 
until now, no mediation had been demonstrated statistically. Hence, the underlying processes 
of temperature effects on human judgment and behavior still remained unclear. As the first 
experimental study on embodied temperature effects, the present research uncovered an un-
derlying process in the relationship between temperature and human judgment and behavior: 
it was confirmed that people’s hope of affiliation mediates the relationship between tempera-
ture and consumer behavior. Specifically, lower ambient temperatures were found to increase 
consumers’ hope of affiliation. This, in turn, enhanced their willingness to interact with and 
buy something from sales personnel, to purchase and own products, and to recommend them 
to a good friend (see Manuscript II, Experiment 2 for more details).  
In addition, following Meier et al.’s (in press) call to address boundary conditions in research 
on embodied cognition, the present research is the first to consider a moderator on tempera-
ture effects. Given that a person’s agreeableness is an important determinant of cooperative, 
generous, and prosocial behavior (Barrick & Mount, 1991; McCrae & John, 1992; Messick & 
McClintock, 1968), it was found that agreeableness moderates temperature effects on the 
allowance of customer discounts, with temperature effects being greater for highly agreeable 
persons. For people low in agreeableness, no significant temperature effects occurred. Ac-
cordingly, the present thesis provided valuable insights into both the underlying factors and 
boundary conditions of temperature effects on judgment and behavior.  
Furthermore, the present research revealed that temperature effects on human judgment and 
behavior can also be triggered by stimuli other than physical temperature. From an embodied 
cognition perspective, temperature information is stored as multimodal representations in 
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memory and can be triggered in many different ways (Barsalou, 2008). Accordingly, using 
semantic priming procedures in Manuscript II (Experiment 1) and Manuscript III (Experi-
ment 2), the theoretical reasoning was further underlined from an embodied cognition per-
spective.   
Moreover, it was demonstrated in a sample of experienced real-life service employees (Man-
uscript III, Experiment 2) that even high-knowledged professionals (who are supposed to 
have pronounced routines in their jobs) are susceptible to temperature effects. This emphasiz-
es that embodied temperature effects underlie a general and unconscious mechanism that can 
affect people’s judgment and behavior independently of their level of expertise.  
In addition, all three laboratory experiments in the present thesis (Manuscripts I-III) included 
a manipulation of ambient temperature within a zone of thermal comfort (ASHRAE, 2010). 
Results from all three laboratory experiments in all three manuscripts demonstrated that dif-
ferent temperature levels affected judgment and behavior – even within a comfortable range. 
In all laboratory experiments, temperatures of approximately 20-21°C (68-69.8°F) were con-
sidered a low temperature condition and of approximately 26-27°C (78.8-80.6°F) were con-
sidered a high ambient temperature condition. Because laboratory experiments in Manuscript 
I and II also had a medium (control) temperature condition of about 23-24°C (73.4-75.2°F), it 
can be concluded that most effects are driven by lower indoor temperatures within a zone of 
thermal comfort. In a nutshell, the results provided important answers to important, hitherto 
unanswered, questions and consequently contributed to a better understanding of temperature 
effects on human judgment and behavior. 
Finally, the findings of the present thesis have several theoretical implications. Because the 
relationship between temperature (as a stimulus) and human behavior (as a response) was 
mediated by participants’ hope of affiliation (as an internal factor), it can be linked to the 
classic Stimulus-Organism-Response model (S-O-R model) proposed by Woodworth (1929). 
Following this formula, a stimulus from the environment affects the organism (e.g., by the 
activation of motives), which, in turn, impacts (behavioral) responses. Considering the role of 
intervening variables, this simple but classic model is very applicable to the present research. 
However, it is very simplified and, for example, does not consider a clear differentiation be-
tween mediational and moderational effects in terms of organism variables. Accordingly, it 
would be helpful to apply a model that conceptualizes stimuli, internal processes, and re-
sponses in more detail. In this regard, the Mehrabian-Russell model (Mehrabian & Russell, 
1974) can be applied. As a model from environmental psychology, it follows the same prin-
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ciple as the S-O-R model. Stimuli from the environment affect emotions as an internal varia-
ble, which finally affects behavior. This effect is moderated by personality characteristics, 
such as agreeableness. The Mehrabian-Russell model is commonly used as framework for 
research studies, especially in marketing research investigating environmental effects on con-
sumers (e.g., Donovan & Rossiter, 1982; Donovan et al., 1994). Similar to the present thesis, 
it considers underlying processes and even individual difference variables that moderate es-
tablished relationships. However, intervening variables are limited to only emotional re-
sponses (Mehrabian & Russell, 1974). Hence, the role of motives is not considered in this 
model. As the present research found temperature to elevate peoples’ hope of affiliation, 
which in turn affected behavior, this model should be complemented by considering motives 
as an additional intervening variable.  
 Furthermore, findings of the present thesis can also be applied to a to Bitner’s (1992) 
Servicescapes model, which is a conceptual framework of physical surroundings’ impact on 
consumer and employee responses. This model suggests that different environmental parame-
ters (like temperature) are perceived holistically to form a general impression of the environ-
ment (perceived servicescape). This holistic evaluation leads to internal responses (i.e., cog-
nitive, emotional, and physiological responses) both of employees and customers. In this re-
gard, situational and personal moderators (like personality traits) are also considered in this 
model. Finally, employee responses, customer responses, and their interaction lead to ap-
proach or avoidance behavior on both the employee and the customer side.   
 Although this model focuses specifically on employee-customer interactions in ser-
vices, it considers several environmental parameters, mediators, moderators, and behavioral 
outcomes. In addition, it incorporates customers and employees as well as their interaction. 
Accordingly, findings from Manuscript II and III can be applied to this model very success-
fully. However, like Mehrabian and Russell’s (1974) framework, this model lacks motives, 
which should consequently be included as essential internal responses to the model. In addi-
tion, Bitner (1992) proposed for her model that the effects of ambient conditions (like tem-
perature) are especially established when they are extreme. However, as found in the present 
thesis, even temperatures within a comfort zone can significantly affect human judgment and 
behavior. Therefore, it needs to be acknowledged in this model that temperature is more than 
an environmental stimulus that can either provide thermal comfort or act as a stressor. As 
demonstrated in embodied cognition research and in the present thesis, physical temperature 
sensations are closely intertwined with our thoughts, feelings, and behavior. 
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2. Suggestions for Future Research 
Although the present thesis provides important insights into temperature effects on judgment 
and behavior, some limitations of this kind of research need to be discussed. First, although 
behavioral variables in the present experiments were as close as possible to actual behavior, 
real behavior in different applied contexts was not measured. Future research should investi-
gate thermal effects in the field to gain insights into the effects on actual behavior in real-life 
settings (e.g., consumers’ purchasing behavior at the point of sale or the customer orientation 
of customer consultants in a call center or a shop).  
Second, although the present thesis revealed that participants’ affiliation motive acted as a 
mediator for the relationship between temperature and behavioral responses in retail settings, 
it is still unclear in which situation (i.e., in which settings and for which kinds of judgment 
and behavior) this mediator is most relevant. It is plausible as a central underlying process for 
temperature effects on both consumer behavior and service employees’ customer orientation. 
For theoretical reasons, however, desire for affiliation cannot act as a mediator for tempera-
ture effects on people’s judgment of criminals, because they are probably not considered a 
good option for fulfilling one’s desire for social contacts. This is also underlined by the pre-
sent research, which demonstrated that criminals are perceived as more cold-blooded (i.e., 
more negative) in low temperatures (Manuscript I), whereas sales personnel are perceived as 
more competent (i.e., more positive) in low temperatures (Manuscript II, Experiment 2). As 
noted above, the latter result is caused by participants’ affiliation motive which was found to 
be elevated at lower temperatures and to mediate temperature effects on consumer behavior. 
In terms of criminals, effects are grounded in an elevated concept accessability which triggers 
embodied perceptions associated with coldness (like premeditated and cold-blooded behav-
ior; Barsalou, 2008; Higgins, 1996; Meier et al., in press). Therefore, which underlying fac-
tors play a role depends on the setting and outcome of interest. Accordingly, future research 
should investigate the interplay between temperature effects, different outcomes, and relevant 
mediators in more detail.  
In this regard, future research should consider several underlying factors other than affilia-
tion motivation. Embodied cognition research has already suggested other possible mediators, 
like perceptual focus (Ijzerman & Semin, 2009), interest in mood-improving activities (Bargh 
& Shalev, 2012) or physiological mechanisms in the brain (Kang et al., 2011). Therefore, it 
should be investigated whether these variables really act as mediators in the relationship be-
tween temperature and judgment and behavior. 
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Moreover, as noted by Meier et al. (in press), more research on boundary conditions is neces-
sary. With regard to agreeableness, the present research identified a moderator for tempera-
ture effects on prosocial tendencies. However, many more boundary conditions are conceiva-
ble. For example, as described above, affiliation motivation turned out to play an important 
role in the present temperature research. As a personality trait, some people generally have a 
higher need to affiliate with others (independently of temperature). Assumedly, the relation-
ship between temperature and human judgment could be influenced by these individual dif-
ferences. It would be interesting to investigate whether people high and low in need to affili-
ate are affected differently by temperature experiences. 
Furthermore, it is of particular interest to identify the exact curve of the relationship between 
temperature and human judgment. Implementing more temperature conditions would yield 
valuable information on whether temperature effects within a zone of thermal comfort follow 
a linear or a nonlinear trend. Given the findings on the (more extreme) temperature effects on 
aggression, performance, and social interactions (Bell, 2005; Griffitt, 1970; Hancock et al., 
2007; Vickroy et al., 1982), drastically different effects will presumably be found for more 
extreme temperatures. However, the trend of the relationship between temperature and hu-
man judgment and behavior requires further research in order to make clear conclusions. 
In addition, a room is characterized by more aspects than just temperature. As in marketing 
research on environmental influences on consumers, the interplay between different envi-
ronmental parameters is of great relevance (Krishna, 2011). For example, marketing research 
has found that consumers are more inclined to show approach behavior when the in-store 
scent and music match in their arousing characters (Mattila & Wirtz, 2001). Similar interac-
tion effects between a room’s ambient temperature and other environmental variables (like 
lighting) are conceivable. In this regard, recent research on the psychological effects of light-
ing suggests that darkness affects construal level and psychological distance (Steidle, Werth, 
& Hanke, 2011). This may influence social processes, like attribution, cooperation, and social 
judgment as well.  
Furthermore, findings on the close link between physical and interpersonal warmth and cold-
ness go along with several implications for other fields of research. Because temperature af-
fects interpersonal processes (as demonstrated by the present research), it is important to ex-
amine these effects in areas in which interpersonal processes are of high relevance, e.g., in 
teams. Although numerous researchers focus on team processes as well as influencing factors 
and outcomes, such as team effectiveness or creativity (Cohen & Bailey, 1997; Gully, 
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Incalcatera, Joshi, & Beaubien, 2002; Guzzo & Dickson, 1996; Hülsheger, Anderson, & Sal-
gado, 2009), this domain has not yet been addressed by embodied cognition research. How-
ever, teamwork is highly relevant in our daily lives (e.g., at work, in sports, and in education). 
In this regard, it would be very interesting to determine whether temperature affects team 
cohesion. Following Festinger (1950), cohesion is a field of forces motivating people to re-
main within a group. Therefore, it reflects how strongly people are tied to a group and attract-
ed by its members (Dion, 2000; Hogg, 1993). In embodied cognition research, temperature 
was found to influence feelings of social proximity to others (Ijzerman & Semin, 2009) and 
to elevate people’s affiliation motive (as found in the present thesis). Accordingly, these tem-
perature-induced feelings of social connectedness and affiliative tendencies may influence 
group cohesion as well. This should, in turn, also influence (a) other affective variables like 
team psychological safety (Edmondson, 1999), and (b) team members’ behaviors (e.g., the 
frequency and intensity they interact and communicate with each other). Finally, both group 
cohesion, psychological safety, and a more intense group communication should be positive-
ly related to team performance (Edmondson, 1999; Gully, Devine, & Whitney, 1995). 
In terms of research design, a laboratory experiment could be applied that examines teams 
working on a given task for a certain amount of time. With regard to temperature manipula-
tion, teams should enter either a room with a low, a medium, or a high temperature within a 
comfortable range (ASHRAE, 2010). In order to gain unbiased results, it is important to en-
sure that team members do not know each other before the experiment. Following Gully et al. 
(1995), task-interdependence is an important moderator for the relationship between cohesion 
and performance. Accordingly, the task should require collaboration to be completed in a 
relatively short amount of time (e.g., preparation of a concept for a joint presentation). After a 
period of acclimatization (Kenshalo, 1970; McIntyre, 1980), participants’ affiliation motive 
and feelings of social proximity should be assessed as potential mediators. Subsequently, 
group cohesion and psychological safety should be assessed. In order to yield information on 
the trend of these variables during the experiment, affiliation motive, feelings of social prox-
imity, group cohesion, and psychological safety should be assessed for a second time at the 
end of the study. Additionally, team interactions during the whole experiment should be vid-
eotaped in order to analyze team members’ interpersonal and communicative behavior (e.g., 
How closely do they sit next to each other? How often and for how long do they communi-
cate? Do they talk about the task or other topics? Do they arrange to meet themselves again in 
their leisure time when the task is completed?). As a measure of performance, each group’s 
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work on the given task during the experiment will be assessed by two independent raters. By 
addressing this and the abovementioned topics, future research will contribute to a better un-
derstanding of embodied cognition and will provide new insights into the psychology of tem-
perature effects in several domains of life.  
 
3. Implications for the Applied Context 
As mentioned above, research in applied settings has often proposed that, within a zone of 
thermal comfort, there are no considerable temperature effects on human judgment and be-
havior (e.g., Andrus, 1986; Baker & Cameron, 1996; Bitner, 1992; Wakefield & Baker, 
1998). However, research on that topic is scarce and did not allow for clear conclusions. Fur-
thermore, fundamental research has considered temperature a stressor that only has a negative 
impact beyond certain (extreme) thresholds (Hancock et al., 2007; Hancock & Warm, 1989; 
Pilcher et al., 2002).  
Evidently, this assumption is wrong. As demonstrated in the present thesis, sensations of 
physical temperature may significantly affect human judgment and behavior; and this may 
happen even within a zone of thermal comfort. This goes along with important implications 
as most indoor environments in business and applied settings are characterized by comforta-
ble temperatures (Andrus, 1986; Bitner, 1992; Fanger, 1972; Wakefield & Baker, 1998). Ac-
cordingly, as suggested by the findings in Manuscript II, adjusting a retail store’s temperature 
to a lower level within a comfortable range may positively affect consumer judgments and 
behavior. Moreover, as demonstrated in Manuscript III, lower ambient temperatures may 
actually positively influence salespeople’s behavior. This may lead to positive outcomes both 
for customers and retailers. 
Accordingly, the results of the present thesis are of great relevance to the field of building 
physics. In order to ensure thermal comfort to people in buildings, the construct of thermal 
comfort is essential for building physicists. Following the international standard on the de-
termination of thermal comfort (ISO: 7730; International Organization for Standardization, 
2005), people are satisfied with a room’s temperature if it is perceived as neutral (neither cool 
nor warm). In this regard, it must be mentioned that – due to different preferences – it is im-
possible to ensure thermal comfort for everybody (Fanger, 1972, 1973).  However, to address 
this important topic and to ensure applicability of findings to applied contexts, the present 
research manipulated ambient temperature within a zone of thermal comfort. In doing so, 
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temperature levels near the lower threshold, near the upper threshold, and in the middle of the 
ASHRAE (2010) zone of thermal comfort were investigated. As a result, the present thesis 
suggests that lower temperatures within a zone of thermal comfort can positively impact ser-
vice employee as well as customer behavior. As mentioned above, future research needs to 
provide more insights into temperature effects in real-life settings (e.g., in retail stores, call 
centers, etc.). Nevertheless, based on the present thesis’ findings, potential outcomes of low-
ering ambient temperature levels (e.g., more customer-oriented employees, more sales) need 
to be traded off against its costs (e.g., possibly a greater number of people being dissatisfied 
with the ambient temperature or higher electricity costs for the air conditioning system).   
In addition, the findings of the present research are not limited to the three applied domains 
that were exemplarily selected. As a general mechanism of embodied cognition, temperature 
effects should occur in a much wider range of applied settings. Accordingly, the close link 
between physical and interpersonal warmth or coldness is not subject to particular applied 
settings; it is inherent in us and manifests in a broad spectrum of daily life situations. There-
fore, the findings of this study unlock great potential for the thermal design of all environ-
ments in which people interact, judge, and make decisions.    
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Appendix A 
Measurement of Additional Psychological Variables 
By considering several psychological variables in Manuscript II, the underlying processes of 
temperature effects on consumers should be investigated. In this regard, potential temperature 
effects on participants’ arousal as well as on explicit and implicit affect were examined. 
Means, standard deviations, and ANCOVA results (the main effects of the ambient tempera-
ture condition) for all of these variables are displayed in Table A1. 
Arousal  
To draw conclusions on temperature effects on perceived arousal throughout the experiment, 
participants’ arousal was measured three times: First, at the beginning of the acclimatization 
period (acting as baseline measurement); second, directly after acclimatization; and third, 
prior to the last task of the experiment (i.e., prior to the evaluation of commercials task). Par-
ticipants answered eight items taken from the Perceived Arousal Scale (Anderson, Deuser, & 
DeNeve, 1995). They were requested to indicate their current state on a 7-point Likert-scale 
ranging from 1 (strongly disagree) to 7 (strongly agree). Half of the items reflected high 
arousal (active, energetic, powerful, and alert) and the other half reflected low arousal (dull, 
tired, sleepy, and exhausted).  
Explicit affect 
Positive and negative affect were assessed explicitly by means of seven items from the Ger-
man language adjective checklist (EWL; Janke & Debus, 1978). Like for arousal, explicit 
affect was assessed three times (see above). Participants indicated their current affect on a 7-
point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). The words happy, 
joyful, and cheerful represented positive affect, and the words unhappy, sad, discouraged, and 
sorrowful represented negative affect. For both subscales, items were averaged. Internal con-
sistency (Cronbach’s alpha) was .93 for explicit positive and .89 for explicit negative affect. 
Implicit affect 
After acclimatization, affect was measured implicitly with the German version of the Implicit 
Positive and Negative Affect Test (IPANAT-4EM; Quirin, Kazén & Kuhl, 2009; Quirin, 
Kazén, Rohrmann, & Kuhl, 2009), which measures four emotions. Participants were asked to 
rate the extent to which five artificial words (like “VIKES” or “TUNBA”) express certain 
moods (like “happy”, “cheerful” or “sad”) in an alleged artificial language. Ratings were 
conducted on a 6-point Likert-scale ranging from 1 (doesn’t fit at all) to 6 (fits very well). For 
109 The Effects of Temperature on Judgment and Behavior 
every artificial word, the same 12 mood adjectives were rated, with three adjectives repre-
senting one of the following emotional subscales: implicit happiness, implicit anger, implicit 
fear, and implicit sorrow.  
 
Results for Additional Psychological Variables  
Arousal 
With regard to perceived arousal, a one-way repeated measures ANCOVA revealed a signifi-
cant main effect of temperature condition, F = (2, 117) = 3.34, p = .039, η²p = .05. A contrast 
analysis showed that perceived arousal in the low temperature condition differed significantly 
from those in the medium and high temperature condition, F = (1, 117) = 4.52, p = .036, η²p = 
.04.  As Table A1 shows, participants in rooms with a low temperature reported a higher per-
ceived arousal than participants in the other two conditions. However, temperature effects on 
our dependent variables remain constant when controlling for perceived arousal. In addition, 
no interaction effect (measurement time x temperature condition) was found, F = (4, 234) = 
1.35, p = .252, η²p = .02.  
Explicit affect 
In terms of explicit positive affect, a one-way repeated measures ANCOVA showed neither a 
significant main effect of the temperature condition nor a significant interaction, Ftemperature(2, 
117) = 1.08, p = .342, η²p = .02 and Finteraction(4, 234) = 1.54, p = .193, η²p = .03, respectively. 
For explicit negative affect, however, a marginally significant main effect of the temperature 
condition and a marginally significant interaction occurred, Ftemperature(2, 117) = 2.47, p = 
.089, η²p = .04 and Finteraction(4, 234) = 2.26, p = .064, η²p = .04, respectively. Contrasting the 
low temperature condition with the medium and high temperature conditions reveals a signif-
icant difference in explicit negative affect, with negative affect being lower at colder tem-
peratures, F(1, 117) = 4.70, p = .032, η²p = .04. However, considering explicit positive and 
negative affect as control variables in our analyses, temperature effects on consumer evalua-
tions remain significant. This suggests that the temperature effects on our dependent variables 
are not caused by explicit affect.  
Implicit affect 
With regard to implicit affect, none of the subscales turned out to be significantly influenced 
by the temperature condition (one-way ANCOVA results for implicit anger: F(2, 117) < 1, p 
= .980, η²p < .01; implicit fear: F(2, 117) = 1.62, p = .203, η²p = .03; implicit happiness: F(2, 
110 The Effects of Temperature on Judgment and Behavior 
117) = 1.96, p = .145, η²p = .03; implicit sorrow: F(2, 117) = 1.32, p = .272, η²p = .02). This 
suggests that participants’ implicit affect did not differ as a result of the temperature condi-
tion (see Table A1). 




Means, Standard Deviations, and One-way ANCOVA Results for Low, Medium and High Ambient Temperatures and Perceived Arousal, 
Explicit and Implicit Affect in Experiment 2
Temperature
Low Medium High F(2,
117)Variable M SD M SD M SD p η²p 
Perceived arousal
Perceived arousal t1a 4.66 1.14 4.32 1.10 4.09 1.18 0.56 .576 .01
Perceived arousal t2b 4.26 1.21 3.86 1.15 3.53 1.22 2.73 .070 .05
Perceived arousal t3c 4.33 0.86 3.90 0.89 3.48 0.78 7.12 .001 .11
Explicit affect
Explicit positive affect t1a 4.91 0.86 4.95 1.13 4.72 1.34 0.69 .503 .01
Explicit positive affect t2b 4.42 1.15 4.24 1.11 4.31 1.29 0.94 .392 .02
Explicit positive affect t3c 4.49 1.26 4.33 1.18 4.19 1.26 1.87 .159 .03
Explicit negative affect t1a 1.89 0.94 1.94 1.03 2.37 1.38 2.58 .080 .04
Explicit negative affect t2b 2.06 0.95 2.45 1.38 2.38 1.29 2.39 .096 .04
Explicit negative affect t3c 1.76 0.83 2.02 1.08 2.03 1.10 2.21 .115 .04
Implicit affect
Implicit happiness 3.08 0.54 3.16 0.64 3.38 0.57 1.96 .145 .03
Implicit anger 2.52 0.64 2.54 0.61 2.55 0.66 0.02 .980 <.01
Implicit fear 2.10 0.67 2.24 0.68 2.23 0.72 1.62 .203 .03
Implicit sorrow 2.14 0.67 2.20 0.65 2.37 0.67 1.32 .272 .02
Note. N = 126. Higher values indicate a stronger intensity on the respective variable.
at1 = measurement before acclimatization. 
bt2 = measurement after acclimatization.
ct3 = measurement at the end of the study (prior to the product evaluation task on the basis of commercials). 
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Appendix B 
Pairs of Adjectives Used for Product Evaluation  
Attributes for the product evaluation task in Manuscript II were selected based on Jamal and 
Goode (2001) as well as Petiot and Yannou (2004). The equivalent German adjectives used 
in the experiment are written in square brackets.  
 
Quality: 1 (of bad quality [qualitativ minderwertig]) –  
  7 (of high quality [qualitativ hochwertig) 
Design: 1 (unattractive [hässlich]) – 7 (attractive [schön]) 
Durability: 1 (fragile [anfällig]) – 7 (strong [robust]) 
Originality: 1 (unoriginal [einfallslos]) – 7 (creative [originell]) 
  1 (common [gewöhnlich]) – 7 (special [besonders])  
(Owing to a high internal consistency [α = .94], both scores were averaged to have a single 
originality score for all analyses). 
 
Global product evaluation: I like the product [Das Produkt gefällt mir].  
1 (strongly disagree [stimme überhaupt nicht zu]) –  
7 (strongly agree [stimme voll und ganz zu])  
 
Items to Assess Participants‘ Anticipated Behavior  
Items to measure participants’ behavior toward presented products on photos are listed in the 
following (including their German equivalents in square brackets). 
 
Desire to own the product:  
I need to own the product [Ich würde das Produkt gerne besitzen].  
1 (strongly disagree [stimme überhaupt nicht zu]) –  
7 (strongly agree [stimme voll und ganz zu])  
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Likelihood to purchase the product:  
Assuming that you need a refrigerator/digital camera/dust mop/…: How likely would you 
purchase the presented product? [Angenommen, Sie benötigen einen Kühlschrank/eine 
Digitalkamera/einen Wischmop/…: Wie wahrscheinlich ist es, dass Sie genau dieses Produkt 
kaufen würden?] 
1 (very unlikely [sehr unwahrscheinlich]) – 7 (very likely [sehr wahrscheinlich]) 
 
Likelihood to recommend the product:  
How likely would you recommend this product to a good friend? [Wie wahrscheinlich ist es, 
dass Sie dieses Produkt einer/m guten Freund/in weiterempfehlen würden?] 
1 (very unlikely [sehr unwahrscheinlich]) – 7 (very likely [sehr wahrscheinlich]) 
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Appendix C 
 
Items for the Evaluation of Salespersons 
Items for the evaluation of salespersons in video interactions are listed in the following (in-
cluding their German equivalents in square brackets). All ratings were conducted on a 7-point 
scale ranging from 1 (not at all) to 7 (very). 
 
Intelligence: How intelligent is this saleswoman/salesman?  
[Wie intelligent ist diese Verkäuferin/dieser Verkäufer?]  
Creativity: How creative is this saleswoman/salesman?  
[Wie kreativ ist diese Verkäuferin/dieser Verkäufer?] 
Efficiency: How efficient is this saleswoman/salesman?  
[Wie effizient arbeitet diese Verkäuferin/dieser Verkäufer?] 
 
Willingness to start a sales conversation: How willing are you to start a sales conversation 
with the saleswoman/salesman in the video?  
[Wie gerne würden Sie mit der Verkäuferin/dem Verkäufer im Video ein Beratungsgespräch 
beginnen?] 
 
Willingness to buy something: How willing are you to buy something from this saleswom-
an/salesman?   
[Wie gerne würden Sie bei dieser Verkäuferin/bei diesem Verkäufer etwas kaufen?] 
   
Eidesstattliche Erklärung 
 
Hiermit erkläre ich, dass ich die vorliegende Arbeit eigenständig verfasst und keine anderen 
als die angegebenen Quellen und Hilfsmittel benutzt habe.  
 
 




Peter Markus Kolb  




 geboren am 17. August 1983  
 in Schweinfurt 
 
Studium 
seit Feb. 2010 Promotionsstudium im Fach Psychologie 
 Technische Universität Chemnitz 
Apr. 2004 – Feb. 2009 Studium der Wirtschaftspsychologie  
 Leuphana Universität Lüneburg  
Feb. 2009 Dipl. Wirtschaftspsychologe (FH)  
 Abschlussnote sehr gut (1,3) 
  
Wissenschaftliche Tätigkeiten 
Feb. 2010 – heute  Wissenschaftlicher Mitarbeiter 
 Projekt „Menschen in Räumen“ 
 TU Chemnitz – Promotionskolleg „Menschen in Räumen“, Stuttgart 
Okt. 2009 – Dez. 2009 Externer Mitarbeiter 
 „Kriterien einer alternsgerechten unternehmerischen Personalpolitik“ 
 Akademiengruppe Altern in Deutschland - Jacobs University Bremen 
Feb. 2009 – Sept. 2009 Projektmitarbeit  
  „Demografischer Wandel und ältere Arbeitnehmer“ 
 Institut für Strateg. Personalmanagement,  
Leuphana Universität Lüneburg 
Okt. 2008 – Feb. 2009 Praktikum 
 Diplomarbeit im Projekt „Silver Workers – Arbeit im Ruhestand“ 
 Institut für Strateg. Personalmanagement,  
Leuphana Universität Lüneburg 
Mai 2008 – Sept. 2008  Praktikum 
Organisation der internationalen Konferenz „1st European PostDoc 
Summer School for Advanced Work & Organizational Psychology“  
 Institut für Strateg. Personalmanagement,  
Leuphana Universität Lüneburg 
Apr. 2007 – Aug. 2007 Projektmitarbeit  
Buch „Personalmanagement im demografischen Wandel“, Springer  
 Institut für Strateg. Personalmanagement,  
Leuphana Universität Lüneburg 
   
Praktische Tätigkeiten 
Jun. 2006 – Sept. 2010  Vorstand und Systemischer Coach 
 Gründung und Leitung von SyCo, Arbeit als systemischer Coach 
 SyCo – Netzwerk für systemisches Coaching, Universität Lüneburg 
Apr. 2007 – Jul. 2007 Beratungsprojekt 
 Abacus Personal, Hamburg 
Okt. 2007 – Mrz. 2008 Praktikum 
Personalentwicklung und Change Management  
 DB Schenker, Mainz 
 
Weiterführende Bildung  
Sept. 2009 – Jan. 2010  Weiterbildung „Coaching-Professionalisierung“ 
Systemische Managementberatung  
 „dr.alexander et kreutzer“ 
Okt. 2005 – Mrz. 2007  Ausbildung zum systemischen Coach  
 Systemische Managementberatung  
 „dr.alexander et kreutzer“ 
Jun. 2007 Beobachterschulung für Assessment-Center   
 AC-Profis, Leuphana Universität Lüneburg 
 
Engagement 
Mai 2008 Ehrenamtlicher AC-Beobachter 
 AC-Profis, Leuphana Universität Lüneburg  
Nov. 2002 – Dez. 2002  Ehrenamtlicher Ausstellungsbegleiter für die internationale Wan-
derausstellung „Anne Frank – eine Geschichte für heute“  
 Anne Frank Zentrum  
Feb. 2002 – Mrz. 2002  Start-up-Wettbewerb -  1. Platz in Schweinfurt  
 Initiatoren des Planspiels:  
McKinsey & Company, die Sparkassen, der Stern 
 
Mitgliedschaften 
Alumni wp2 e.V. – Wirtschaftspsychologie in Wissenschaft und Praxis 
Dt. Gesellschaft für Psychologie, Fachgruppe Arbeits-, Organisations-, Wirtschaftspsychologie 
SyCo – Netzwerk für systemisches Coaching, Leuphana Universität Lüneburg 
 
Forschungsinteressen 
Wirkung von Temperatur auf den Menschen, Embodied Cognition, Demographischer Wan-
del und ältere Arbeitnehmer, Konsumentenverhalten 
 
  
   
Publikationen 
Kolb, P., Gockel, C., & Werth, L. (2012). The effects of temperature on service employees' 
customer orientation: An experimental approach. Ergonomics, Advance online publi-
cation. doi: 10.1080/00140139.2012.659763 
Deller, J., & Kolb, P. (2010). Herausforderung Demografie und Wandel der 
Arbeitsgesellschaft. In B. Werkmann-Karcher. & J. Rietiker (Hrsg.), Angewandte 
Psychologie für das Human Resources Management. Berlin: Springer. 
 
Manuskripte unter Begutachtung:  
Gockel, C., Kolb, P., & Werth, L. (2012). Murder or not? Cold temperature makes criminals 
appear to be cold-blooded and warm temperature to be hot-headed. Manuscript under 
review at European Journal of Social Psychology. 
Kolb, P., Werth, L., Denzler, M., & Gockel, C. (2012). The effects of temperature on con-




Weitere Publikationen:  
Kolb, P., & Deller, J., (2008, December). Report on the first european postdoc summer 
school for advanced work and organizational psychology. International Association of 
Applied Psychology Division 1 Newsletter, 3, 19-21. 
Deller, J., Kern, S., Diederichs, Y., & Hausmann, E. (2008). Personalmanagement im demo-
grafischen Wandel: Ein Handbuch für den Veränderungsprozess. Unter Mitarbeit von 




   
Vorträge und Kongressbeiträge: 
Kolb, P., Gockel, C. & Werth, L. (2011, September). Einfluss von (Raum-)Temperatur auf 
Dienstleistung und Verkauf. Vortrag auf der 7. Tagung der Fachgruppe Arbeits-, Or-
ganisations- und Wirtschaftspsychologie, Rostock, Deutschland.  
Kolb, P., Gockel, C. & Werth, L. (2011, Juli).  Klimaanlage an, Klimaanlage aus? Einfluss 
von (Raum-)Temperatur auf Dienstleistung und Verkauf. Vortrag auf dem 3. Sächsi-
schen Doktorandenkolloquium der Arbeits- und Organisationspsychologie, Leipzig, 
Deutschland.  
Kolb, P., Gockel, C. & Werth, L. (2010, Juli).  Mehr Kälte in die „Servicewüste“? Einfluss 
von (Raum-)Temperatur auf den Dienstleistungs- und Verkaufsprozess. Vortrag auf 
dem 2. Sächsischen Doktorandenolloquium der Arbeits- und Organisationspsycholo-
gie, Dresden, Deutschland.  
Deller, J., Maxin, L., & Kolb, P. (2009, September). Ein Jahr geht noch – Charakteristika und 
persönliche Gründe für Silver Work. In J. Deller & F. Müller (Vorsitz), Organisatio-
nale und individuelle Perspektiven auf alternsgerechte Arbeitsgestaltung. Vortrag auf 
der 6. Tagung der Fachgruppe Arbeits- und Organisationspsychologie der Deutschen 
Gesellschaft für Psychologie, Wien, Österreich.  
 
Posterbeiträge: 
Gockel, C., Gibson, A., Kolb, P., Steidle, A., & Werth, L. (2011). Kalt und einsam: Einfluss 
von Raumtemperatur auf interpersonale Prozesse. Postervortrag auf der 13. Tagung 
der Fachgruppe Sozialpsychologie, Hamburg, Deutschland. 
 
 
 
 
